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X I V±7 i ^KE?0^ = - FT** * U*-* KEWiOa»oa 
^ttl^? KEWtf ^ -ftCCjjf x IO?7^> 

K*a- FT*ttKEW(ifit3ftaB»*3- KTSttfc*fc*ltti**^ 
*««^f;ti7^^y > KOT^TXli— «**RWOtt»EW<0 »/ - 
^-EWB^^a-KO^atLlS »EPJ(4 V >A-EH, 

? u7—fr'Bttat;cjji x iRii*©7 5^y 
> ho^o-i>^ MS*o<ifl&rcttfflttttecyij*>*t;::&*i 

C r y X I*3-KT*ttttEW«^o7*Kyy7 i^ + iJi-A 

7*h>'J7 ';t»H^W» Cr y X I*3-KT*raRNA 

H»W(:A^tt«ntftO#ffXli«iai;#'5MII©tJ6'C**«5 B 
HA9(i, *rl/i»TEtaac^tt8)t* (staminate cone) ^ 
C r y X 1 mRNAg>fit*fttt»T&*wfcgJtt\£l,fc« Cr 
X X 1 KT*ttBE«tiry ADNA*»6»*:t t"C&4 0 



tt*3ttfcXI*g»Pttftfrfr»glfcfrT»*. _C_ry J_ 1*3 

>^©fcl6©f&©* Lfc*tefcflH*T»* C ittTfe 4. *RW<Dttl 
EWliDNAX«RNAr*4Ct*<-Cft*. 

*»Mli*»WeottttEWo»aofci6©»Sl^7^-&tfi&Keft 
*ftfcfflifflft*ttfi;f 5. C_tjl J_ rXMil>tc< ifclffl©*© 

ax ccho) *?Rsif $c e su/ibsi^ 

xy/^-f-RCFttOKSMIBftti^ Sam 

brook et a 1 . Molecular C 1 on i n g : A 
Laboratory Manual, second edition, 
Cold Spring Harbor Laboratory. Pr 
ess. Cold Spring Harbor, New York 
(1 9 8 9) \z.XJLl*t£TZ.tti<'C*&. ffecoaL-f:ftS^^ 7* 

hesd-c**. ta&au »«x<4£±tti8i=&tt<5Rg(4» ta^eAf* 

Rfi^'iHRSCiU^^ ^-CfiY e p S e c 
lCBaldari et al. Q 9 8 7)Embo J.J,: 
229-234) : pMF a CKurjan and Herskow 
i tz (1982) Cel 1 3JJ.:933-943) ; J RY8 6 
CSchultz et al. C1 9 8 7) Gene 5 4:113 
-12 3) acf p Y E S 2 (Invi trogen Corpora t 
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ion, San Diego. C A) ri5« iii&O^^ $ -is 

A?t4 (PharMingen, San Diego, CA) , ^ 
J3»B!ai-fcl^«^©fi»(:pMSG^^^-*<ia»W(=A^T*4 
(Pharmacia. Piscataway. NJ}* 

*$£§!©**$, aLfcM^J-KtttpTfc-pTRC 
(Amann et al. (1 9 8 8) Gene 6 9 : 3 0 1- 
315) :pGEX (Amrad Corp. , Melbourne, 
Australia) : pMAL (N. E. B I o I ab e, Beve 
rly, MA) ; p R I T 5 (Pharmacia. Piscataw 
ay. NJ) ; pET-1 1 d (Novagen. Mad i ton, W 
I ) J a m e e I et al., (1990). J, Viroi. 64 
: 3 9 6 3- 3 9 6 6 i acf p S EM (Kn a p p et a!, 
(1 9 9 0)Bio Techniques 8. : 2 8 0 - 2 8 1 ) ** 
S*n$ e WAlfpTRCar/pET-1 Idtffil'fi&JMteKBiX 
©&9lK9<« pMAL, pRIT5* p S EM&CFp C EXtffi^i 
£v/Ur--*EtS££SK (pMAL), ^DfOA (pR I T5) , 
tOtf(traneated) h (PS EM) 

}V9<r*S S-h?V^7*5-tf (pCEX) CK&UfcT W/VY 

>v&w-m< 9 cx_n i i X(4*©7?7v>i-a<tt6aejr«t 

> h©W©**i!tteB»U»*«Br8<it*«Ar 



MttM&llli* ifc&fiEE^XaXli ho>h" >©fci6©SStt#£ 

•en^©^WTi:sflt*atfc»*ar/ro h Mil* 

Sigma Chemical Company. St. Louis, 
MOatfN. E. Bioiabs, Beverly. MA^£ffi«&5K 

RBXI4«;tl4*l PTGflW (PRTC. Aman n et al., 
(1 9 8 8) EJb : pET-1 1 d, Novagen, Madison. 
WI> **C*li«Ktt"*< CpR ITS. Pharmacia. Pis 
cataway, NJ) £Hl'fcmtfe£9l4>sjffie-rft. 
C r y 1 r IB*«AirJ:0»5lsnfcBejl*^JWr*tt»*< 

7 5 8. 5 1 2#M«») . 8(!©i*6. R«*ti*BBX©T £ ;»B 
Wi:U»*4ttti* J: ? ttttttEWoakKtfft s tf Gil 

i9x«Bgii, >tt*^>* AXiittft*^ DEAE- 

tt£©i£*©2rfe*fflis *jE«©ttBtEw*»ar*j:^ tcexeft 

ti:ti^*4, fc£8Ja©JE2Hfcm©f:»©«Lfc#fc[i. S am 
brook et a 1 . m±ac;te©JKJK»KTJll*frrc £*<T# 

5 0 



©*©75/;< K1-*DNAEyfltJBl^T»IHEaLfcW£ 

^tttfllMU-CigltWUtt^B^fertttTU^y^ C r y ±' IX 
Ii0>fc < £ lffi©*©7 5 ^> > r-*£ffi-f 5S»££t\ ttMB* 
fe?£ttTU/uy V C r y ± I XfiO>tt < t lfl5©*©7 5 X> > 
h^gti^&feafftt. Cry X 1 Wi<cUfiO< 
6D75/> > Kr$DNA*3tr»§l'<£*-'fcffl^TJBJME 

ifiaKar/^f-Krt, 'f^>3Ja^o-7h/5 7^- s r/Hts? 

ia#i*a* *«^Kac/c_r_y_ x ixi**©7 

t> KRcfBB»©«aaizMbTa»©3Jtttfflv^ irate 
BXi4B»j^&»ttr4ct*<T*fi. *»$nfcs ar/»«^n^t 
v^w»»4*^ta»TStt»irffl^in, *6^»JiDNAfe^ffi^rfe 

lift**51R«8(*XI4tt«<b«*«HWCft*«t^7"f - K, B£H. 
BBK75^> > ha^ttKE^*?-5, 

*XI4-S1^3- Kt*DNAEW*ffll>TJeKH»&hfcSittlStp 
■C^ritt^nfcs **^«4ffc*«ir*j«eAfcB*(57Ett7U/Uy >C_r 

^ift^«:^afefeftfcW«B»^7£t97^y> C ry X IBB 



ff*U»B«©ttfr, Cry 2 lgaHtm<i^ft Cr y 

C r y 1 I<377^;f>h (#£Tt4ttIK1£77 y> > h 

14. fl*tf*©.fc5 H<<7+ K£ = - Kr 5* JBWOttttEfll© Wicr 

*(cffite©^-ffi*ffltNTrk*^(c#fi£$nfcx X<47i^uy>©ftsttt 

7i/Jvy>(4-<7> K©*-'<-5 »rottv»J9iaoft*oKM-izeat 

757^ VH:^4:im4, V r(4fitt£LT*©ift 

*fc7E#7U^y>. WAtfC_r_y_ 1 r 07 5 ^> > h 

Tfflt*«**, ttgns^oTttttffi;* or«c*»fcii«xi4i> v*»<f 

#&) *St*ttif Rtf/Xl4TIM8T*>U*-*«fiT 

*'M gEttggtt*ff**B*fc7Ett©;^yy *r-fcB*U*. $ 
&CteBB«&©*6, flraB*eTEtt7l/A.y>. WAtf C ry J_ 

6fti*t4*#©nKB*t$7Ettr U/wy^*<*iOJ:-Jtt I gEtUAt 
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f*B!e*fc7E»7U/uy>Xli*©7 7/y > hifll gE£*gfe-f 
*©£7^f$£C*9KaaiSX(4ffffiai|S*£«fr«j c«* 

**©C_r_y_ X iaSRI=J:9ttfSajft*I gE£S©a*9*« 

^ i BEtt»f£te*m->„ 

yy>M4, B*&7Et&fifitt£*.. X(iE*^rH»7L/ J ruy vijjg 
OUX WJJfZiZ** CmE-cmtt) ©7E#fr£©7U>uy>iC7 

« b*^te»7 t//uy >rnsss©jft«o7 i/A^-gsa&Rr*, ai 
*pWBff*»=i 9tt3t*n*7uyuyi'i=«-f *jwe*ttXttffi«eoa 

«£LTE«"rf-4C«!:A<T-£* (flitfVa r n ey et al. 
British Medical Journal. 3 0 2 : 2 6 5 - 
2 6 9 (1 9 9 0) *Ml> . 

*»g C r y J_ IB£RX<i*©7??'.i' > f-fl* B*&7Etft&© 
tfftB*?^ WX.(*Tamu r a et al. (1 9 8 6) Mi c 
robioJ. Immunol. 3 0:8 8 3-8 9 6 X(4#K4$fr* 
4.9 3 9.2 3 9*B«#i:M*3*LT^*'*7;uD*5 r /tN 
Ch I b a et al. (1 990) Int. Arch. Al I er 
gy Immunol. ^3 : 8 3- 8 8 l=M**ftTi»$a£a®* 



r^TK»t«0^«U^ 3eKX(4*©75$*> >h-v©I g£ 
fc6©*£J©*£ y-->y(i s 3Stt»4ejXI4fc r-©7K5>r * 7^© 
%«£RKlftXt*£F*KIUl£fK **IM4RAST (5**71/71/:* 
V Ji"< > h ti^l. (radical lcrgocor bent test) 
) „ RASTJB*, EL I SA^ 5 1* J 7 v -te-T (R I A) , 

xi4tx* 5 >ttajtt4r©K«art3Ri:is^Tjf 7w ta<?** (gas 
«7acf8«MR> . 
TttftRS&tt**U tt->T4>* < i t> i«©T«iBAfcr 1—7* 

*C*» W©CtRti7 7 y/ > h 14*1=8* U*. TIBR* fcf b -7*14* 
7U/l/^-OBflc«ff«lz«J6r5aEia7U^y V^©ftgE««OH 

£Ka*<aiS©»ffi©S LfcHLA Kttfc U, Mitt* TfflfiSOT 

crts*?n£, cn^.6t)Bft^iTtelafl^5^l^ y »m 
w«HEK«, Btt^©aflo©ftffiistt©ttBs Ru t fc#©£tti=a< b 
tsssaay- Kogtt{t«r«<. ^n^out*o-< vaaoi-s-p** 

I gEf4B*^i:7U^4 : -ffittO»8ItaB-C*9, *©£S(4#& 
3*4 'J >©£Hi: J; 0 T/sA/^-fllSOL/'^TBRCDax 

y- Ko«3WI=»Tto*i« B Tiffixe F-7*(4Tttiai/-tr^^-UJ:-* 
0!»O»*WRaXtt*'J*»ttT*9, if b-fltU^^fi-mtSiiZ 
£9© 7 y BSt* TSJSSx fh-7(07i; KE UTfc ») . 
5eK7^y^'>^0 7U;^-^SEt 5 7 i y SEE?'/[i*>BB^ 

^'tt< it HffloTfSfS-x t*h-7**S^. 5BK7 i^vuy >**B| 



a*n^*ft?§©wa!asK7 u^y >xri*»w©sc«te7 5^> 

► K««aBy«t. *UfcTBI8Ta*a<riittXI47*^-tt 
inciTO, *#T6i4aBB7l/^y>l=#(6Btti:*e?. *© 

t» iffi©Tffliaibr h-7***tf*»9i©aEU(7u^y>x«*»« 

©tfilSfe75yy>h©S4(4, ?SiSS»r#S^«2fi»7U^yvX(i 

*©-sB^©«BiJtttL/T y >*77>r >^af7'n7 7 

Ci4<T#6 («AI4 I L-4©*'J>&tf/X(i I L-2©*»to*fiC 

. *£c*©j;9tt$uHfe7syy >hxt4asit7UA'y>^© 

•Bli, aff 7 l///y >^©«9f TBISTBBfflKWB U 

-n^©Taw*iiiir7i/^y xcBff$n5sa («x.i4jitta^ a 
•aw) 7^y> > hxi4asB7u^y>o»B65ift 

4©Btt^?i-9»4 # c©TfflKTfiB»ffl©??5)?e{4, 7u;uy>tca 
ttaB&n6«tti:w«attoftsjss«R£f &a*©ftffftett 

ffg c r y j_ i aBK&y*n^&R*snfc7 5r> > HXll 

-SI <*7>K> ^4^ B*^7EttTU^yyXI45EBS«ttaaB7l/ 
/uy >^©7UyU4 ? -£t6©tt«r^ *aB»^B©^ttt=4tt^Tffll»4 
l£a<T*S. LT^%^I4, C r y j_ IXf4^tt<ifcl« 

©*©7 5yy >h*»a-r*j:7(=»ae»«!nfcB3E«ttcis^r 

feg^nfcB«8^:fe?EW7U^y> C r y 1 J3ti4*tt<i*il 



«&&&0&fifrr*'^A*'-v©ft4i4* sa©;*a*£K*x?T7 c 
yH4. w^(iaufcft«f?3PJ. a*&r//xi47i? a '<> htia*&fc 

f-l/y^'J (Wi e et al. (19 8 1) Int. Arc 

h. Allergy Ap.pl. Immunol. 64:84-99? 

y«flV-A (St re i an et a 1 . (1984) J . Me 
uroi mmu n o 1 1:27} tfi£tti&, T8IS7 *A"?-B89 

t??Etti=atf «*©«stt©(ST (r«*^7 i/^-mttT) 
irwstt^j&aEdiacrjRfKTa^^n*. £ ataxia ©*» a 14. a«© 
B*»re»i;>frs*attoaac, m©#*. te«u&cm*'*«=>tff: 

Cry i I cDNA CXtt**l**R3»&ni*OniRNA) * 
WtHgT&:^T». it->T C r y J_ I cDNAXIimRN 

A**tM4*©— esi^<7' 1 ; * K©jj£r«oi=+*tt«mtt* 5 firrfi 
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^Xtt£©TU/wy:/fr*©DNA*fiS«ft#TTra:eXI4 'SlfctiJ 
T (pul I out)' ct#T*£. +^m:iBKtt <-fii:4 0« 
£9£i>) £tf**Efli£»r/, *flMi:E«o»tttH't4 9K 

©#£©:§&, *R9!©DNA*ffl^Xfth©»S©ff«K *r*b<iiM 

arsw* xxufls flitf^-^A^xia^/vx^tteiK*^ 

X, B*g7Ett7W> C r y j_ 1 i»iU©7 £ ^ REfl**-f 
*tftj^7> K*3-Kr&EMtRl3E-r*w44<T#» tt-^Xffeoa 
l=*fli-t7l//uy>tRl3E-r*Ci**T**. *>< IT*»W4 C r y 

J: 9 3- K*n*tt©7WHf >fcfct/, * W*t4fc# 
TCttggggttU J: 9 C r y X I Xli*©7 5 ^ 
> > Mcft!Mfc«CflBSLXi**WB7 U^y >tta£KXf4*©7 9 
/>>FWs £t*&fiR£#<2«6#»7 L//UV SJTXI4* 

*Ct*<T$. T«l63E»RCtt©»**a7UA'y>ttaEfaXti* 
©7? > htt*lfcW©aa*Xti'<^*- Xlc«Rtttt7«tt*BS 

*ftfifl©c DN Afc*t>=- r'iii^SeiXli^f Kli. 0Uf4 
"fUST 7l/^y>4UXfflt^4Ct**-C**. *©«t-5CmS37U>U 

r > 1 1 b * e ?Ett sow a i/fcar © ftstaac r * * 7 v >m Btt 

©ilWttcjs^xflfflT&S. ^i: Cry ± 1 ©fitBKEyifr:*-^ 
rflXl^y ^ o--r-;l/tt*^Kifir4Ci*<X* S e C ft £©J&?*X(4 



*»9!»^7f hikc;san<-jiit\ -*tt*<*o. +#KJs«£ft 

SttMT©*© £ *5 tt*©7Ett^©7 t//H f -lB5tattt"S fctoC) 
ttWitm*. *© J; -3 KXtiaBK©8MM*. W*. 

I^Cry X I 7 f/uy >^© BttttftS* Cry. J. I7W 

>^©Tfitt(D*xi4WJcstajcr * c i^T* maesT** ku 

^J7h>'J7 ?**-*7UvU*-©fcff»a©«*©WSt&r/ft 
SE»aTWfflttakR«*(*XI4a««:©UI:ftKtH^SIij6<T*«, 
*4©5F?£*i:J:SfffS£(:J:Ds W!ft**©7 >j&<~ 8t:«&© 

ss^s** <r<£t>si£tt©*fi©a«) ct**metifc. 

< ©X* *47 >C*ffS7 UA/4F-5fe©fc£l?V&JM©7 u 

^y>i:Sfi5:tmtti^ ^*ftr:s£-r£a*i&'tf-4 7i'/U'7 T > t 
ffl— Xi4aftSftfc*«tt**ry*#BilrW8©B5l>Lfc (WZ7i-?4 
5*->-S(C) KXli8fcR7l/*y:/*«*fi$tt*J:-5IC, 

*.(4*ft$©fisKX(i'*7 a 9- K («ilJC_rx J_ I07;/»E 

yi]©&#xi*— S3***-* *>©) , J&it^sacaeKxii^y^ k* . 

*tMig6SXr4^-7> Ka««cT*5ii*<-C**. ig»K©RI±, 
«r«Xf4T8?ttJ|>, *StM±SSfe©%{t (MiltfSfc **l=*s I* 

»«aris#rti:4»*ij5aau»w^©!Stttt) ©inx*»sj?©as 
7*47 u/uy ->-tt©fiT©/ci6r;7 s x&ziittmv&z* 

-9X7 i y«E?«Ain/:, Xf4RIS«©fc»i:«»*<jDA^ti/: 



afe&se Jtxtt'*^ K*^a-r* c t*<x* 4. wk\* rm&^x y 

-rai|i:*ffl©7S yaH«Rtt©*6*ffl^Tftfir*S4:4*T 
6 5 Cfl*l*ftKS©a*&VTattfftt©?F£X(4;{C&©&£} , ^, 

^itoi: ti^sn^ajs^actsc t *<x* <«<.«*©«*< 

AA<Tattge*sinfcf***iiBa-r*MHC's©«&t»a>jF*i!c^tt 
©7syai:i5«»nj:9) » aeaxtt^7*f-K©aca!©tt©w4, 

>XI4$Ou? s >»x«ftUxyxyi/7-< KtSdir^fi-M^ftfic 
t4:tT*5, *Je^©^rf- K©5tffi©ftfe©#j(i, 7 £/»#/«© 

ft*«ttttXf4^7*^ K©«ltKJ:4 B 
£S&&tf/3Ui£f6tt©affc©/;ttlc, *5e^©ga3tX(4'<-rf- 

k^seu ew©wjra£^-sc»^^sfer$aejj7u/py>©7 $ 

✓ ttEWK*i7*«tt*l«XI4*nj;9*<»ArSc*t>T#*. 
$ ^i:D-7 s >^», #-*0i7 J 7ttXii^-7 £ /Staa**«« 

xiiitjo ux*fe^©i5Hw©agc2aHxi4^7*^ K*«ifcr a c t 

l^SFK*^ (V/i e et a I . \S{±) ©# i; if u >^ y 3 — ^ 
(PEG) tttffli'XWU P EGitt^Urc (conjugate 

d) aeaxw^r^ Ktaai-* = i*<T#* B $^c*ig^©sa 

KXti^T**- K©(k^^SE©Mf; PEC ^Ja^t -5 c i*<x* SSIf 
XlWf K*6i*(4*©-ffl©eScgC(;«a5c/7/W+yw<t (Ta r r 
S$: Method of Protein Microcharac 



terization. J. £. Silver ed. Humana 
Press. Clifton. N J. ppl55-l94 (1986)) 
; r^Mt (Tarr, RX) : S Lfcfiflt'vOftWl* v?V 
(Mishel I and Shiigi. e d s . Selected 

Methods in Cellular Immunology. 
WH Freeman. San Francisco, CA(1 98 0) 
: JfcHfctfJM. 9 3 9.2 3 93H6* ; Xtta**'!**-*-') >&g 
(Marsh International Archives of 

Allergy and Applied Immunology. 
4 1 : 199-215 (1971) ) fcSSft*. 

±*tf* fettle KHtti: 'J ^-^-ffi*ftftI-rS wt^TS 6. 

WAtfif.U - t**i/ >*^7* KCttiOU HSiH-f^^T?/;. 
f^-;o7h^7^-J:Wf Kt»B!T4:tm5 (Ho 
chuli. E. et a I. , Bio/Technology. 6: 
1321-1325 (1988)). S 'i rf-5'-»i'* 

7*KC7 £ ^ttE!WOMir»MWi> K^o^T— tf««BBtt*»A 

aeju^raicJt-tsii^oKffln^eEtt^-sfctetr^ ^7*- kcviks 

tJBiLS^XiS^rf- K*l=tt*ttT«Blfix!f h-r*6l'«**tt* 



?S* ¥6-5081)94 C9) 

ftltSfcioi:. *ft*tl4>tt< fcfclfl^Tttftitf 

raK&5£7 o *7 - ffi*«*XI4£tf *c * 5 fcf*** 

: «JtlfKKXtiRR/x^©)(fq7i K 

SftfflO*??- KXI4g6K (ffif*.l* C r y X IXl4*©75r 

«i;is^TK*io*ttm: *) "t^* KX(±aaaco*a*aKr -5 C t 

PCRCHo et al. , Gene, 7_Z : 5 1 -5 9 (1989) 
) X(i5l«RKa»e?-O^EJc (Ho s t omi ky. 2. e t al. 
, Biochem. Biophys. Res. Comm. , 16 1 : 
1056-1063 (1989) ) ^«M4 0 *<9 TV 7fea©BKt 

Xli^rf- K*3- Kr*DNA»B«J(=felt*Ktt3 K 

»*, maan3U4»axisaB?£i'&ft«fift<D«*a kvihe 

»C«"e»4r*i:B**57E«5tC»r*ft*07 l/.Mf-l6«IE*.S 
th*>>> C r y J_ f<7* K*ttlr-r4Ci4<-e#«. Chl4«* 
tf C r y J. lO«i*«^ (StaRtffll^T, ftftCif), Xtt 



- FttlU. B*tg7Ett*Stt**K*fl7* BUM 

c k« s x e h ^ Lfc^r.?- K^aiRr 4 - 1 c j: o $f 

£-3SOT5 /K6fttf. xtfh-r©T£^BMEa!*«LT*?U C_r_ 
;;t, B*fe7£»7 u*Y>#B*e7Etttf5HfcMi=fc^T7 u 

C r y X 1 I-gEKttftU* UTl gE-7U^y>tt62k 

*©*<oEa««ottae*wf * «t ^ icattf * so 

i> r #x*n»7 l^Y >^«7 U**-lCS«DflilWXl4lftiBft*4 



ff Uttt7*itf«4tt^ft*fri»teifii«XI4flitt&tt« (blood 
products) *Cry j 1 QlMlttlllt^f K3lHiMI 
Cry 1 JB£ff£« M«rO«» CKAKtttt:* Tttffi, B&fS) 

c ^ fca**SME-t * - ± ic J: 9 fT-5 ^ <t *<r$ *, 

*»B(4* C_r_y_ j_ I ®±f*Xl4£(»2< ifeHB©??:// >h 
*3-Kf*DNA**t?»a<^^-*de»3£«ia*s C r y X 

i xi4#*< cfciio77^> > Ko»aiiai/fcft#TT*«t* 

C_r_y_ X IXi4-e07 5^> > hesjaatai^r 

C r y X I Xtt*«75^y > htW<D«««XI4ftmft* 

^$ftTi'4Eyij©^t*Xi4-fflt«r-f *i>rno>r u i?? i,** y 
En. xi«h*o(MswRi«j"c**cibT**. *©.t 

4C<t^T#*» KE?iJOattttro«l4* 1) EJFij 

lfflEfJ Otl**Ner5En»3r) X(4*©75/y > h^>-C 

i*<r**Ens X142) EWM: 1 i:fl«««EW (Xtittfcr* 

Eno») at;/x<43) em»# : ioew (xi4«crsE?offij») 



*) • 

**W*EiT<o Jl*«i: J: 0 $ 6 KWff t * c ft 6 littH? iltt 

*3fc©B*#7£&7b;i/y> (C r y j I) gftM 

6©**IEi£T*$ (Yasuda et a I. , J. Allergy 
Clin. Iminu n o 1 . 7J. : 7 7, 1 9 8 3). 
B**$fffcl00g©B*&7Ett (Hollister-Stie 
r, Spokane, WA) ^lL©yxf-/Wx.-f-A-+T3EttISU, 
tta©ftl=ftti*a©* *£*Tx-f«ilfc, 

R«L/fc7Et»*s *****T50mMOh 'JX-HC 1 . pH7. 8, 
0. 2M©N a C ! Ut/T'o *-T--tf-f > b fcT* ^IHl^><f 
>fc t**- (2*x g/m 1) , »-<-«^f-> (1 iL x/m \ ) % ^7-* 
**->A CI w g/m 1 ) tW^/l-*— /l/? /t/;f y k 

CO. 1 7mg/m 1 ) *Sfr2 I ©»iii«ffMt«PKT 4 ■CTt*8H*ft 
Ufc. *»te«Jt*1.2L©tttii*««*ffltv 4*CTttfcJlfti(ilU 
HtttfJtt*«tf , tfetbtt ffftT^Wfl: L-fcW batman DE-52 
D E A E CIS;»M20 0 g) *SH^'<*^©*KJ:0R 



8W> ■ gttfetflH'fcSDS-PACECJ:0»ffUT Cr y J. 
I ti3'<> Ki:»»iS*vft CHI b) . HI bl-^^iSO. E 1 a 
SftT^*£tr-**&©II»©SDS PAGE(12.5%)£$r 

*ffil^T«ftfeUfc. *W«K»»l4aT<0'aO-C*S : lflk ***7;t> 
7a;/(43.000kDK 9T>t K5— tf (2 9, 0 0 

fiffl*36S (Gibco BRL) : 2*U H#3 6 ; 3*k ®£ 

3 7 : 4HU Ei#3 8 ; ffi#3 9 : 6flk B£4K 7flU B# 

4 3 : TkV BW* SS#4 4. f<Xvm&lU Hi a K^To 

^;>yo 7 ht:j;-9Tt»»»Lfc CH2) . B2Ki5*ra*>, HIT 
mfSuperdex 75* &M UfcH» 3 6 ( 1 W) -» H# 3 9 
(2*1) &t/!i£4 3 (3W)©7'J3-r*SDS-PAGEi:i9 
JJIBU - hot;H3-XKxi/J hPro^f-f v/U m A B 
CBF2tffil»T»ILfc. *2ttf*£LTt-*?-Xt (biotin 
lylated) 1 7 yft- -77 * I gfcAK*, te&tft**'»» I -* 
f- U^^ fc'>? >]i*9W6frKl/fc. */?o-*-/UC3F2!4Dr. 
D. KJapper (Chapel Hi 11, N. Carol i n a) 
izX*). 4!fc< STL/;uyyAmb a Ii:«l/T»fi*ftf:, Am 
b a 1 &.E/ C r y 1 IEWeDfifi«)«mtteoa4-e, Amb a 
I i:MLT»fi^nft»»Q^t C r y j_ I *©EJCttl=HU 
r»-<fc, ftSUx C BF2jS<EL I S ARtJ? *. x£ >zfv yr<> 
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Bqu <4*c) , *fti=« «»*«&■©* ^(testi*. 

SfrftttaS C r y 1 IttPBS«litt4i-ca«rtTTlBttmi:A 

e^ast cttsfcsaic) **©su 4ti=t7d*7— ^^tt*# 

-*#t?l 0mM«ftSNa, pH5. 0*ai>T¥iMtl/fc 5 0 m I 
0^f^>S*«5i CWha tman CM- 5 2) CM**. C_r 
X 1 M4 0.3M NaC ]©Stt^E©luffliE£?igttLfc«, ii 

©Superdex 7 5*7^» (Pharmacia) X© FPLC 
C«fc$ 1 OmMeoftRN a„ pH 5. 0*"C30m I /*H!©*E*KT 
ttttU/:. 

tUggfrfc C r y X 1**61=2 S'CK-tO-lMON-aC lit 
»43E*fflt>^FP LC-S-S epharose I 6/ I 0 2>5 A 
>D7^57^- (Pharmac i a) Cj^iffc, i^-?iL"C 
jSEtlfc C r y X I *»2 ©yyuita^ 7^ -C^lyfc. 

FPLC Superdex 7 5 * 9 A (2. 6 x 6 0 c m) <Ph 
armacia, Piscataway. NJ)^ 2 51CUT3 0 m 
i /^rd)<OSfl*-C0. 1 SMONaC 1 *&Cl OmMOfrKNa, p 
H 5. 0 toTyj^omtWfeftkLtZo Hi a lir/UttaX© 9 bt h r 
^7<-^f. C ry X I ©****ai*nfc CHI 2W*»$ 



J^l^iX^^ovf^^ TOSftfcayaggO C r y 

(H2) . w*t6©fe*i4saHC?ms^'&©ftai-«tufco h^ 

4 4RC^®^3 9 CHlb) i:-3*N-5EttEMftg*fr$ Cry 

»t«i:s $^*0«*a3R«0Cij: x 

Vffl^«**ift, SDS-PAGE;KJ:0aittSnfc»T»r4. 
atf«w*#T«W**C4 0 -3 5 k D©»affiT*.^/=„ C*l60^ 
yfflO*«Al4W9. 5-8.6T*0, ^«Jp 1 i49.0T*-»fc. N 
-*tt«2 0«©7 5 >RKWl4Cft6«3-?0'<> Ki:*ft>-Cf5i— C 
fe<J, aW^WS^fc Cry j (Ta n i a i et 

al. RI±) tffil--c*-»ft. 3«<0^VHtt, 'T'-A'SnytlSA© 
7U^-jR»g)jflitt*fflltfc C r y X I ©8!l©ffKffl»H»©7 

CBF2KJ:9Eai*n*» **iftlit^X7l/^-lfO I gEt 
IS^TS C®3> c ^¥*ai/**^*»-^4«ti. 9KK 

©'f vai:*J^TjRfi 4*»t»on«t». :nw£*'f yffi^T'of- 
7— tf5M?t:J:4 4i^?riStttt. HBtfeaE/«S!©Wli4 «a©Att« 
7of7-f'{^tt7-i6<ffii^n/:it^fS?i^»n^W^ 

if4a- 9 Ttafi»n'r«ct(4T*ttc^ fto^fcg&ti. ae^ic* 

i7*^S2ttX(imRNAC*?»t*^7 , 5'i'>V^©M(C^«<i©-Cft 
c DNA? P-->ygrftt:fct*Ttt 1«0£1B!B© C r y X 
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C**fca«ftttaGB«M*4*.4. Cxx 1 l-EJStt*^ 
D-t^SHtOfiaOBfiOfcAl^ HOB 8 1 b 1 / C7DXt J a 
ckson Lab s*£A^tfc 8 a?***#*!fc7 c-f v 
T£; a /<y H*aiC?L<bUfc7 0-l 0 Otf gq««l/fc*3tg) C r y 
1 I (01 bi-^rao>9 fiWtt'^F) *ffi^TBlE^»r 
iOftffi^tUfc. *«5<0ttWO5 4B»l^ PBS^Ol 0 u gOftfi! 
Umo C r y_ X I**£KlIs)»*Si£WLfc. 3*tffcC»«* 
EBttlU #M#SP 2. 0*fl^TE«O*5l= (Current 

Protocols in Immunology. 1991. Co 
I igan et a 1. eds, ) #t3B&& (re y e ! o m a 
fusion) ZftitL. «tt*lOH*i'tt«J!n» (Hybrim* 

©3C=>-*£t/7*/i'*5t&-tt#EL I SAtA^TttttilcN 

»tt©$xA/*£©«a** 1 OW 1 ? >tt9tlffi» CHybr i m a 
x). fc#*!r>*->+-Cl 0£©3<SJg/$ *;Wlt?o-.=.>2 r 'U 
Wift©? n->£<&£Kfc? 1 ^tgJft^T-* 7^ o-- 

>^Lfc. B2&C/B3©** MS EL I S A (cap 

ture EL ISA) (BKWI7 ftBKfl) *ffl^ft. - ©»W 14* * 

ft0BBB*ffiBT.B t£->TftS7 7 

< -«MlC*fflTA*tt^Mjfl*4A*. tt-stmAb s liTE 
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BttftttfrfeO Cry X I ©«Ml=fetf **ffi<t*ai:**. BB 
i:, ffl*SiCry_ X I ?n-*-/U£f*t>feff7 7 

^n-^/HtftlittRB^irtffffl-C**. wtl^O C r y X 

hit**. 

Bifett2 

B*£7Et**£©RNA©tttiJ©K* 

7B»*£RNA*»*£ <©£**#£ $n/r (Ho Mister 
Stier. Seattle, WA) . K*4*4M©^7-^> 
tt»B*l=S«UT»l«U «*B*T?tt*U M&KJtSS. 7 
M©iaffc-frS/$Z»*4rt,T'<U» h<bt*SS amb r o ok e t 
al. . Molecular CI on in;. A Laborato 
ry Manual. Cold Spring Harbor Lab 
oratory Press. Cold Spring Harbor. 
New York (1989) «D#ftjWBH6ftfc. MORK&rT- 

y>5-f f xa«» ci owi 5m i ) *t«*©* sav 

10g) ©TEt&tBL-fc. **> 1 >A*rfrLfc*iCWCJ:*3«OIEKWttO 

-ti^^RN'A^L'7 K*a©r«-t«'c*«^fc. 

=.©8££]t*T!fcliLfc7>7'o ->7 7Af 5W7*U7 (Amb 
rosia artemisiifolla) Usfc < 3 ) ftfcjfr. $ r 
NA*»*c±t*T*fc$< (Greer Laboraories. 



L en i o r. NO, ^7-0 >tttii©BK* »J 7*o/ 'J 7 -7*# 

NAIiW&ftttfr-sfc. 

Sam brook et a 1 . . B±i=*tf 63Tftl=ttofc* ^ 'J 
7*d> 'J7 y + #-*7E»)^&©RNAO«7*>-^ttJ**BE*6- 
7£»*4. 5M©^7^y>£tt£T»»U ffffi U 2M©6* 
7 A U 7k-ttft7 A^-^RCf^aoihAi. 

tfflt*T»tiJUfc. fcaoa^u* r**4M©«{fc'Jf"7ArifcfrU 
10mMM*/5mM E D T A/ 1 X S D S*KB.»#U ?od 
*;Ui»TiadJU NaC 1 &tfa*x*y-*T«-tt«S*fc, c©^ 
S^I^T7>7d->7 7A/t £ >-f 7 * 'J 7©fttfat:tT£/=*<£ 
7M-J7 y + #~*RNAIiffltbT#tt*-»fc. 

fti:4 g©? V7 y + i Omi ©jfituaaia 

(SOmMMM* pH9.0s 0. 2M NaCU lOmMttKMg 
fctfO, iKifyi^eajs-***- r (DEPO) +t=»»U 
K5< 7-fX±©«.»aaAaiCT»»b» IKSDSs lOmM E 
DTA&tffJ. 5XON-57 U;Hf ^a»tfti:aO?C» U S 

2. 5f*«©a*i* S£«!l*4'CTtt?E'f i/**^- 

*^l=J:9^U» HfeBJiRU 6 5Tr=«Dl»-rSCi:tiJ:0 1 
m I ©d HiOtrH!S»L, 0. 1 f*«© 3 MftBtN a SlV2 . 0f*«© 
x*/-/u* to J; A tt*«fiE&Ef 



Itti:, 500mgO?'J7h>'J7 -V t#^.*7Ett* K?*f 7 -f 
x±O*L**at/A»icJ:0tt»L, F r ank i s and Mate 
arhenas (1 98 0) Ann. Bat. 45:595-59 9© 
HimoBMom*) 0. l«©DEPCttt«toSUftO. 2M NaCK 
ImM E DTAx 1 %0 S D S i^t'Sm J © 5 0 mM h r J H 
9. OtCBBlfc. 7i;--ll//^ DOtWl/i./^V7:^7yl/3- 
/W (2 5/ 24 : lTfi^J -CSEttttLfc*, 0. lf*tt©3MKR 

iciD^Uv r*S«U dH»Oi:«B»U 6 5*CCJ0*L.fctt« 

sr^d, ma©7Ett*»4RNA*i5iiDtf *cirtT*a^-afc, r 
NA3&*«ffx«aa©Mc»»Lfc^tf^^ xi*-©aa«Tffli^ 
B*<aff-<-5RNA*®aT*«^-»fc©**ir73Wi*fr4tt^ 0 

OiKLfr (SttW3t»Rl) . 

B^tsTtfta^aijEffi^^oRNAOfttiiaacxx J_ 

Arnold Arboretum(Boston. MA) (CT 1 * 
©^ >J7p> 'J 7 (B*t5) <5**^«»fclfl/l^«ia 

zm#m&&v. aai= K^-f 7-rx±T«ttL/=. s*^:Frm 

kis and M a s c a r e n h a s , |fil±i; J: 0iea©59iT' 
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5 0 0 m % to&Unfr & R N A Ufc. fit 14* K 5 < 7 4 x±*C?l 

NaCI, ImM EDTA, \% S D S * *t/5 m I © 5 0 mM h 

7^3-;U (2 5:2 4: 1 Tfi&) T5 Eft ft LfcSU 0. 1 #9© 
2 M R B N a R U 2 f* 9 © i * y - * O T R N A £ * *S 4 it ft S 
■ttfc. h*SfflU dHiO*i:»B»U 6 5"Ci: 

0^H»a»^fc o 2m 1 ©4M£<I:U ^^RNAKttK&x.* *tl 

L, lml<OdHiO*(=«fi«U »K 3 M©ftK:r- M A&tfx 
■ ?y -;^flt^Tff«itftS-*fc. fcHtt^l^ 1 0 0 (i 1 0 

BftWi:A*«rtttt+-/ r (cDNA^S+^ K BRU G a i 
thersburg. MD) tffll*, Gubler end .Hoi f 
man (1 9 8 3) Gene 2 6 3 - 2 6 9 ©Sffiirtt-* 

^dT77< £^^l:J;0, 8 * g©SH**7t&c; 4 ^ g©TE»RNA 
^fcWlttc DNAfcfefiSOfc. ttl* y *7 ? U*? KC P - 1 U 
niiE^o' - GATAATCCGATACATAG-3'£*rU :: 
-Ct£«3©Tl3CT'fc*::<!: fc"C£* tta6^TliCT**C it 
GIK9©GliA, TXISCTftS^t^T^v ttB 1 2 © AliTXIi C 
ttttl 5 ©TliCTASC &K1 6© A 

liTTJiSCifeT*. fflll70GlsCt*5:tt-P««, EW# 
^ : 3) . ayy?^v-EDT«4Ui:EDtffll'rCr2. J. 1 
£=>- Kf 6 c DN A -5tt*J&«flS* r?-f7-EDTIi 
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E^'J 5' — GGAATTCTCTAGACTGCAGGTTTTTTT 
TTTTTTTT- 3' (E*ISS : 2 4) **TT*. 75-f7-ED 
fiE?'J 5' — GGAATTCTC7AGACTGCAGGT- 3' (EM 
23) CP-lliC_rx J. I ©7 5 y *»©**!] 

CAspAsnProl 1 e As p S e r ^ EM*^ : 1 

. ©r *3- Ki-*ia»*y rfjt>u*f-nEMTfes, 

^KlitMResearch Genetics. Inc. Hunt 
s v i i i e. AUriO^SESfifc. «H y > (PCR) 
liffl«WllA¥?IttG*if h (Gene Amp DNAittt*vK 
Perkin Elmer Cetus. Norwalk. CT) 

-tmri&dNTP s«t/l Ou )OlQx1&m&Zlv kOC 
P- latf 1 tf «<0E0/EDT^71'7- (ED : £.DTIi3 : 1* 
/Ult) , cDNA (2 Op 1 <0»l*cDNAaCiB^$3-5<i 
I) , 0.5^ KOAmpI i ta q D N A if. V > -5 --tf <hiE# U & 
fflTKTl 0 0 «4T*C &r=J:»)fT->fc. 

ttttl** 7=^A^IE»l««ll (MJ Research, Inc. 
. C amb ridge, MA) *fii^T*« Ofc. itttt©»1!3© 5 5 ? 
> Hi 9 4'CKfci** l#M©Btt* 4 5KX*tf* 1. 5#M©7*5 

*f«©«a©2 0S7> K«, ±!E©£t*, 5 5 "OCT 1 . 5£«©7 

u ^ravjiKoEa^dc. *©»::©«tt©it«©5« cs* 

J) *fflt^ *nfhUjOCP-2 (cmtEW 5' -GGG A A 
TTCAATTGGGCCCAGAATGG-3'^L N :; •C&M 



1 l©TI*C-C£5>;Lc:tj-C**> fitfti 7©GliA< TXiiCT&Sl 
e-fcT/g. aa2 0fflGUATft5cit 1 tS, ffitt23©TrtCT 
£*C£t>T£, &(I2 4©Ct*CT*SCifc-C#*) (BWM : 
4) , ttfcj&iftfc:/?*^- (nested primer) TkV± 
EOED*ffit*T*2 0*»B*Jr-9fc. 75 C P- 2 *©E?iJ 
5' -GGGAATTC- 3' (EM»^ : 4 0*11-8) (** 
i>y©iM^W;Ec o R I KtitSsU »0OHI*'J if 
??U**KEyH* Cr y J. I ©7 S. > BE 1 3 - I 8 (AinTr 
pAlaClnAsnArg. EW« : 1 ©7 5 7 £ 1 3 - 1 8) * 
=>- Kr*. (mu 1 t i p I e) DNA/<> K*l« GTGT 
#a-ar;KFMC. Rodkport. ME) ±-C»4ffl/> *<Ol^ 
rntSambrook et a I. mXtOTsmiz&nX'fi *>izW 
>yov hi:fci>T ,, P^4S-ai«7 , u-^CP-3 (EWM: S) 
c'W7V*KiSttl/a^fc,tt9T*S©Cr2 J_ I DNA 
'<> K*»tRf *C&*<T**\ ceD^^tietffUCfi>^^ B CP-3 
fiE?'l5'-CTGCAGC CATTTTC I ACATTAAA-3'^ 
»U £K9<0AliG-Cfc* CfctTi, 1 2 ©TliCr* -S C i 
bTft, SSI 8©AtiGT**w<tfc-C&. 2 1 © A IS GT£* 

^ttTff* (E?u§^: 5) * ^y-» ci) rts saifc**4?«« 

*r;»i:fflB 1 5TGX(iAXiiTXI4COttto»)t=ffll^n* CK n 
oth et a ) . (1988) Nucleic Acids Re 
s, _L6 : 1 0 9 3 2) . r5Y7-CP-3*«EW5'-CTCC 
AC-3* (EMS^ : 5<o*Bl-6) (i*D-i>^©lWcaa* 



C r y ± !0r1BEWfr&O7W»PheAsnValCluA 
snGly (E?"JS^: l©7^B327-33 2) t=-K1"*3 
- K«EMi:«®r*«3- KBEM-C**. 
SI PC R£<f>(i D iE© C P - 1 (E?iJ*^ : 3 ) C P - 3 
(EWM : S) *ffl^T*l«cDNAi:Ml/Tff-»fc. »2PCR 
liCP-2 (E93*^; 4) ay CP -3 CE5(I*^ : 5) *ffltv, ft 
lE!GW<D5K*fflHTf7-sfc. BWM^VK^ttlKfin, -e©l>r 

■eoat«i|4tf g CTEtt) XU8us (KttTE) ©R NA^4» ffim^l 
KA^pTtttf*-* h (cDNA hs BRLv Gai the 

rsburg, MD) Wt^ZMlcDNA^rtUt, 7*^ - /W 
ffitilS:^-^/- J fUa:Sft©afc. T4 DNA* 1 ; > 5— tf (P r ome 
ga. Madl son. WI) tffl^t c DNA£¥ft<tU Rafn 
ar et a 1 . (1991) J. Biol. Che m. 2 6 6 : 
1229-1236 : Frohman et al. (1 9 9 0) Pr 
oc. Natl. Acad. Sci. USA fi 5 : 8 9 9 8-9 0 0 
2:&ifRoux et al. (1 9 9 0) Biotech. 8.: 
4 8 - 5 7eD^fi£i;ti£t*«jEfflffiPCREa; (modified An 
chored PCR re a c t i on) Tffli^fcJii:, i?/- 

§£7--M >^U;AT CE?J« : 20) &^A L 
(ETtJS^; 2 2) ?T 'J 3? 9 UX?- Ki:a« Lfc. * <J ^ * ? 1/ * * 
KATliEWS'-CGCTCTAGAGGTACC CTCCC ATC 
GATCATT-3' (EWM : 20) (Rafnir et a]. 
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**rr$, KALllBeH5" -AATGATC 

CATGCT-3' (EM** : 2 2) CR a f n a r et al. 
IBLfc) fcftfft. C r y j. I®7£y*iSfc, a*S$ftfccDNA 
C2 o i 3 *ft*'ftl AgO* 'J 

f- KA P (BWft* : 2 1 ) &tf»«C_r£ X i^^-?-CP- 
7 (iniiE?«l5*-TTC AT I C G A TT C T G G G C C C - 3' * 
tfU cCT{£K8 0GfiTTfcftC t t-C*, {fcff 9 ©A 14C*C*»ft- 
;il-C^ fit 1 20C(iT-?fc*C i *>T£. &K1 5©GttA. 
TXIiCTAftCifeTtft) (E*)**: 6) *ffl^T»«Ufc. * 
(I) Ktt««d>Stfftfc*KfitK6CTG3U;AXriTX« 
COrt#?9*:fflt^*i* CKn o t h et a 1 . ^J±) & tSMX 'J 
d** V*+¥t?-l (EM** : 6) II. Cry J_ 
jfc!S**$>©7 ; ^Bl 4 - 2 0 (T r p A I a G 1 n A s n A r gM e 
tLys (EM** : l©7i;»14-20) * = - Kt4 3- Ktt 
EMi:tt£fftft3- KttEWtfeS. * 'J ^7 * i/** KAPti.E 
W5'-GGGTCTACAGGTACCGTCCG-3' (EM** : 
2 1) «rWr*. 

£D5« C 5 // 1 > *^*ffi»KEti©3t;*ft'£ f ftl m««A 

p <ew»* : 2 i) ac/asc_r_x j_ i -< "7— c p — 8 ce 
ms* : 7) tt^cn:nffla*ii*Ci£. x i^'JJM^tK 

-*-fcfflWclB2 0*t«J-fflHfc. /7^7-C?-8 I4EM 
5'-CCTGCAGCGATTCTGGGCCCAAATT-3'£*r 
U ££» 9oCfiTT'6£:: £ feTfc , 1 0 © Afi C Tfc 4 Z. 1 4> 
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T£s filtl 3cDCtiTT*ft wcfcTfc* till 6 2>GliA; TXli 
CTfeiCttt*, fc» 2 3©A(iG-C*ftC£fc-C£ft (EM»* 
7) . 3* l/**K5'-CCTGCAG-3' (EM**: 7 ©tfi* 
1-7) tt, ^o-Ji>r©§W-Ct5J^^*lfcP 6 t I ftflBtttt*?: 
f. aooMKi*-'; J?» U^-ff- KEWIA^ Cry j_ KDTiJZi 
%fr£© C r y 1 I©7£y8l3-18(AsnTrpAlaG 
InAsnArg, EM** : l©7£y»13-18) * = - Kf ft 
3- FilE?!li:S*l6t8»3- KttEW-C**. x 
fy->i.7o ;K(EtBr) -Bkfi3WGTG7#n-*y*.fcT** 
Jt<fcUfca?K 81 9 3«*«ODNA->KT*-,^ 

0«O. 5#«0 7. 5Btt7>*-*i.Sttf 1. SfraO'T ';7n^y 
-A'tffiHT- 2 0 *C Titift $ -tr ft CtIC J; 9*t«DNA*EURl,fc. 
itiUttf 7 0 / -**Sl^ft»0», 1 5 u 1 £rt5(wT D N A 
*Xba lat/Ps l I TffiWlifflrtfcU ^BJt3«G TG NuS 
ievefi»j(!ty;KFMC, Rockport. ME).*aUT«« 
iSU^ISODNA'O K*E t B r Sftfel= J: 9 afcffc 
U WOiiJ U H*WI=A*^#e<fEyi«*+» h (Sequenas 
e*^, U. S. Biochemical s, C I eve ! and, 
OH) * + >attffjtS (Sanger et al. 

C1 9 7 7) Proc, Natl Acad Sc i. USA 74: 
5463-547 6) iC «t 0 EMftJEf 5 «£C«Hfc&ftfcM 
1 3mp 1 8*ca»L,fc. ««K4»fS«It6«««)6*tt«t*-«SIR M 



pcR£fc«*&B!Di?*fc-£#*3ftfc. 
jc7i.6<t^.snfc^a-^nc_xj L j_ r ©w»nEyi*a 

£*<jU^£ftrr. CftliMSSftT^ft C_x_y_ J_ lONHf 
CTa n i a i et a 1 . (H±) fcR£i:ffl— T*ft c 
<b<: J: *Js Cry X I Oltt (a u t h e r t ic) ;o->cl 
■C«K**ifc. ttI707; /mti/XT* > CCy s) TfcftC £A< 
#E*$!*«4. 9 3 9, 2 3 9tfletCMfl:ShTn5KyD 
t-Sifc, 7l/»eDS*Wf4tfM6K©EMi:S-3#, 7i; 
Kia C r y X I ©NH t -3S»£OTH«!**l-Cl*8 <Ta n I 
a j e t a I . f=3X) 7*'<?*>& (As p) UStoTft. Wte 
>^^-^lifiJ»B6K©3S17 i </Btl=HUT7 i;»21l?*i: 

(i n-f r ame-s top codon) ©fffi. atfSUO?? 
Utf KE?iJ*au t eke et a I. (1987)EMBO J. 
6:4 3-4 8<-Jit)faft*nfclMSI*>f'*->'fr6tll«©«EW 
i78 KfcfSlTfc ft w ***** ft/;. 

C r y X I atc?«D»5*3- * cDNAIi, *1 P CRK 
tCT* 'J ? KCP-9 CCftilE?']5 ' - ATGGATTC 
CCCTTGCTTA - 3 (EM** : 8) RVA P <E 
21) t«l'8:ci:J:0tt^S*ifccDNA^^D-i> 
?*Uto * 'J ^ l"*** KCP-9 (E?'IS^ : 8) Its C r y X 
1 'J -y-EW^»O C r y X I «D7 5 /BftMe t A s p S e 
rProCysLeu (E5'J*^ :l©7£/tt21-l6)* = -K 



?I/*^KEWC*-J< e 

»2PCRKfl?(i, *ft**ftl^ g«!>AP <E?'|S^: 2 1) WC 
P-i 0 CcftliE!riJ5'-GGG A ATTC G AT AATC C CAT 
A GAC AGC- 3'*W-rft) CEFi#^ : 9) &tffcR*i££ft*:f 

P- 1 Q®7 7 is** KEW 5 ' - GGGAATTC-3' 

9 0««l-8) 14. ^ o-^^/OgW-Ciai^^ftJtEc o RICH 

nBBtt*s?r. ao©*y ^J t ^v**KE*n«£rj: x i^s 

(AspAsnProI leAspSer) (ffi^S-^ : 1 
©7i;»l-6)*3-KU ffi^WCjn X I*o-WC 
7 6- IKSBLTRiS-Sftfc** U** KEMC«-3<. *l«*ftfcn 
NA^attt*±E«5fffl*C««U a»**s -ErOatEcO RlRCf 
Xba I-pMftU *»l«fi»jfty^*aLT«««t»**fc. D 
NAi'«> KtfllOai U EW»JEOfc»CM 13n)pl8a^pUC 
1 9i:a«Lfc. -0*At»att=Itt««H«7Ett-Kfl»RNAavat 
!Jt|l-»aRNA*^a«ESftfccDNAiN6S«*ftte. ffllt**!/: 
PUC19 JC9HS^PUC19;C91 d*D2o©^ 

&EWftjEofc Aica« -e^acfti^ra-oEw^ff-rft c t 

H»WicA¥prU«*-y h (Sequenase47h (U, S. 
Biochemcals, Cleveland. OH) ) tffli', i>F 
**^t0itS (Sanger et a 1 . RJt) i=J: 9 DN A * 
E?1i*ELfc. M13^iS (forward) 7k r/i* 7" 5 ^ t - ( r e 
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verse primer) (N. E. Biplabs, Beverl 
y. MA) V$tfCrtttE*lftS75-f 7-CP-l 3 (E*f#^ : 
10), CP-1 4 (EJtI*§ : 11) . CP- 15 <EM#*: 
12) , CP- 16 <E?iJ#^: 13) , CP- 18 CE?iJ##: 
1 5K CP- 1 9 (E*l#* : 16) 0 (EflM : 

1 7) *«^-Cffi««S4KEW«ffiLfc. CP-1 3liEW5'-A 
TGCCTATGTACATTGC — 3' (EflIM : 1 0) 
CP- 13 CEPJft^: 10) l* C r y J_ I ©7 5^88 2- 8 7 
(MetProMetTy r I 1 e A 1 a > E9Q : 107; /K 
8 2 -8 7) *a- K-r*« C P — 1 4 !*BFV 5'-GCAATGTA 
C A T A G G C AT— 3' (EflfS^ : 1 1) **TU C P - 1 3 (£ 
yfift-^ : 10) FttEfQliSMi**. CP-1 5I4EW5'- 

TC C AATTCTTCTG ATGGT- 3' CEW*% ; 12) 
U cnti C r y X J©7*./ttl69-174 (SerAsnS 
e r S e r A s pG 1 y. E?iJ#*? : 1 ©7 i J&l 6 9-174) * 
a - K-T*. CP-1 6iiE^5' - TTTTGTCA ATTG ACG 
AGT-3' (EffJS^ : 1 3) ttU C r y j lOTi/Bt 
335-340 (ThrProGlnLeuThrLys, EyiJ*^ : 
l©7i/K335-340) *3 - K***3- FttEJUlCtfjer** 
3- KHEMT&4. CP-1 8ISE#15'-TACC AACTC C A 
GTCG A ACT — 3' (E*l&^ : 15) rWU CfttiCP - 1 8 
CEHM : 1 5) ©S4 * ? I/** F*<IEU'* ? FTTtitt 
< C c LTe>S*S*iTi*5ei*Ui* C_r_y_ J_ I07iyfi!18l- 
186 (ThrSerThrClyValThr, E*IS^ : 1 ©7 £ 



»«¥B-508994 (14) 
;»1 8 1 -1 8 6*3- Kt4 3- FttEflKMfli:ttiC;*-«*3 
-K«EWT*«. E?J 5'-TAGCTCTCATTTCGTGC- 
3' (EfllS^: 1 6) **fr*CP-l 9lix C r y J_ I©7£ 
^6270-275 CA1 aProAsnCluSerTyr. E*J» 
l©7WK2 7 0- 2 7 5) £ 3 - FT * FttEJ)H=*fJET 
S# 3 - FttEfllT* 4. C P - 2 0 liBH 5'-TATCGAATT 
GGTGGGAGT-3' (E?HS^ : 1 7) fcffU ChI K r y 
X I©7*;K251-256(TyrA]aIleClyGiyS 
e r, E?'J#^ : l©7i /K2 5 1- 2 5 6) On- K«E?HT*« 0 
EWttaLfcDNAmB4 aatM b i:*TE« (E*1S^ : 1) *S 
TS-<!:J&<J?V«rv/:, cm* 2-3©*-'<-5 ? 7? n- y J C 
71.6&WpUC19-J91Afr& ©££ (compos i t e ) E 

6 6?? U** F, BBfe> **->©3 F>Ttt*4 1 12 2?^ 
*-K«Dtt*R»>t», aV3'#HK#«*Sfcl 3 1 2*? - F€ 
£6% 3'#StRffi«2 5? ? K5'#ll AS88*C=*a»H , J7f s 

K>«5#«EKJ:!K at/Sfl*6^ >*St"1S#j;fciIE*l£© 7 BH 

OMdutckc et ai. C1 9 8 7JEMBO J . 6. 

: 4 3-4 8 V>1$®Qt*&<D A ACA AUG GC 

C r y x I*I^^SntAAAAAUGGA (EW«: 1© 

SS6 2- 7 0) ) CJ:9«HI**lfc. fiS^SZ 0»li 3 7 4 7 i ; BE© 

tit: y-^-EJll*dtf. J£JftBaH«7 i y 3**tt£H*nTt** 



NHrJRiEM (Tanlai et al. (1 9 8 8) RLfc), 
&Cffliaa$nfc*A©C_rx 1 I«M7£ -/BfllfrfcJiOtfettS 
hfcEW&OttRK J: OfflSSttt:. 3 5 37 S /MfttftfUMSK 
©tt*T5 y»EWH*. NH«-*Sl=HT4*«!)©2-07£ /S&CK 

1 6ffl©attrt«T w»**A?£M*nT^5Cjj^ J. i©a 

SHEW (T a n i a i e t a 1 . flD±) iSEifcttEWW— tt** 

r*, eebsskj*, ^aEyfjN-x-s/TicwisriN-^^^ 1 ; 
e*T7*-yE/$*ifc? K> y 7 s>*#x* (b*#) ©**$ 

anki s and Mascarenhas Ann, Bo t. 4 q 
: 5 9 5 -5 9 9CE*©RffT5 0 Otn g©?Ett*£RN A£«fl2 0 
fc. F5^7-r*±T&«t£ftl*£fflt'T»#U 0.1* D 

E PCTtt«&SU*:0. 2M NaC k ImM EDTA, \% 
S DS£*tr5m ]©50mMHJ*pH9. 0*KSWLfc. 7x J 
-A>/$ oo*/UA/-r V7 i;l/7A3-* (2 5:2 4:1 TTft-fe) 
5(s3^t£JU^at. 0. l*«©3Mft»Naatf2*tt©x*y-/u 
*ffiliTRNA*7MB*$»tt*$trfc. fi^aOM/v r*E«U 
dHiO^JCHJBJBU 6 5Xi=5»H»MOfc. 2ml©4M£<t'J 

a^ciORNA^u, htaCU lm I OdHiO*f:»B»U 



Gubler and Hof fman (1 9 83) Gene 25 
: 2 6 3- 2 6 9<oaffiCflUs 3*d T^f'f i ^^ffli^TcD 
NA$fiJ&*v h CBRL) i:i 0 8 u g©TE»RNA*&-Mttc D 
NA^EEl/fc. #'J>*—(fattSJ6 CPCR) liGeneAmp 
DNAflie^yh {PerkI n Elmer Cetus) 
*i\lzl0 d NT P 0 w 1 © 1 0 x ttfttt^-en^n 1 0 0 

pm o 1 ©*>**',! if? ? u^-? F&a7>*— tr>**i; rf? ? 1/ 

F, C 4 0 0 u 1 ©— fiUi c D N A KSia6%*© 10^1) , 
0.5^1 ©Amp I 1 raQ DNA# 'J ^ b'tffi^L, 
"CI 0 0 ^ 1 iOTffofc, 

K**(i,MJ Research. Inc. (Cambridge. 
MA) ^6©^o^5AHrti«W»«*ffl^T*»«Lfc. i»«©*D© 
570>Kli9 4'CC*J(y4 1 ^HCDRtts 4 SiCirfctf 4 1 5MH©?* 
•5-C-r-©«»ffl^©7-- 0 RCF7 2XKCTl»«©CIX£fi J &^ 
L\ Jf«©*»© 2 0 5 * > K(i. i:£©SEt4. 5 5 *CCT 1 ^H©7 

Itttc DNA©*>tB(=aT©7«IBg> C r y ± l^y**- 
mm^tz : C P - 9 <EWM ; 8 ) RC/C P - 1 7 (EW*^ : 
1 4 ) , C P - 1 0 <E?')fi^ : 9 ) ac/C P - 1 7 (EW*# : 
14). C P - 1 0 (EW»9 : 9) &r/CP - 1 6 (EJiJS* : 
13) , C P - 1 0 (EWft^ : 9) Sf/CP - 1 9 CffiyjS^ : 
16) , CP-10 (E5>JS^: 9) ac/cp-is (£yj§^ : 
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15) . CP-13 (E?U«: 10)RtfCP-17 

14)\ tt40t|=CP-13 (E*J*%: 10) RtfCP-19 CE?<f 

M: 16) o CP-1 7 CEM4: 14) ttBWS'-CCTCC 

AGAACCTTCATCAACAACCTTTAGA-3'tWU 

TS^SSKRC* CE»!I*#: 1 ©7 S J g 3 5 0 - 3 5 3Rtf»lh 

3 k» ts- K-ri a- KttEyoi=*f*-r4#3- KttEyd^sticr 

S„ 7*l/*f-KEH5'-CCTGCAGAACCTT-3' <E3« 

1 4©tt»l- 1 3) tt*o-iV^cDgWTiD*.&#ifcP » t 
IRtfHi n d I I I «H«fc**-f. * * l'** KEW5' -TC 
A-3' <E?««: 14©*«13-15> tt#jh= K>©#3- K 
«E?iJlc^JGr5« x*-i> 7 JU-7*0i K (E t B r) -Sfefe7#o- 
XV^JtTF-ii. *««r^TT&©***©£fc«tt*4*.fc. Ctl 
40^5<T-«02-3**«i=ffliv *©&l£tt*£fiEW«JE©*: 
rtKpUC 1 9«i:^ CP- 10 (EW** : 9) R 

I5CP-1 6 (E?iJ*^: 1 3) *flH»-C-*ttcDNAM*f?-9*: 
PCRSfctiv ftl. lkbO/OFMi, **i*J C 13 OtttU 
rt« 8 g ©7E» RNA^ffll itiEOWCBI© JBlttcDNAJKlG 
£r?L\ *'J ? K^-<7-CP-10 CE?'J#^ : 9) R 

tfCP-17 (EflM: 14) 4ffl^T*«^. ^OJIffidfiEBS 

JtttStlfcDN A*BtlZ? db*^, 7* /-^Rtf^ooih/ux. 
TttdJL**©ttO. 5<*«©7. 5ftB7^--5 ARCT1. 5<*« 



»ll ¥6-508994 (15) 

DNA*WlfbU 15*rl££!:T % JC13 0©«£liEco R 
I«U **i*14J CI 35©»#liEc o RIRUPs t I 
TRWKSHbU »S!l«SeaP 1 a q ucfili.^/V (FMC) * 
aUT«SHfttfr$tfft: 0 E t B rftfe(=JtbaUfc*#*<DDNA'<> 
KfcttXftU ttfltUU RHftfcA^BrtettEBiaJE+7 h (Seq 
uena8t^K U, S. Biochemical s. CI eve 
land. OH) *ffi^fci*S f **i/att#jtfe CS a n«e r et 
ai. (1 9 7 7) Proc. Natl. Acad. Sci. USA 
74 : 5463-5476) 1= J:4 V?** >D N AEHfc£©fc» 

t-, ascfflfti/fcpucisi-attofe. 

HttliMl 3^iaRCfi£7*7-r?- (N. E. Biolabs, Be 
v.er 1 y, MA) ttfctf KrtBEHfcJE7*5-f -*-C P- 1 3 (EH 
S^:10),CP-15 <EWM: 12) . CP- 16 (E3*J#«? 
: 1 3 ) . C P - 1 8 (E*i*^ : 1 5 ) . C P - 1 9 <EH#* : 
1 6) RtfCP-2 0 (EHS*: 1 7) fcfflHTEJIBSUA:. En 
StElwifJ, >H« J C 1 3 0^^©2fi©^o-v C; C I 3 0 aRCT 
J C 1 3 Ob) *CM=*f« ;ci35^*OHB*?D-> (JC1 
3 5g)*<C_ry X I ^->T<54:t^mfc, ^o- 
> J C 1 3 0 aRtf J c 1 3 0 g© * * U** KRcnttff7 I yBEEPJ 
(iOT**Kfc©C_r_y_ X I EH CEMt : 1) iR-TA^fe. 
? o-sl 3 0 bttgffifrfegflP C r y ± IEW<EH#^:I> 
K©«£*t/££*«Jli ?d-> J CI 

3 0 bliEWM : 1G>? ? I/*-* KttB3 0 6 <r J£tJT«l irK«cD C "CI* 



K©7 £ y»6 0Cfc^*Ty r*£H i s^©*f;£7 £ ;SESEK££ 

■r*. :o?jasiif«, a3tu-cR**nfcPCR^D->iwj:o> 

Xtifil£7 5V«EMftftKJ:»)ltB*nT:^ttts b^L-ifc* * is 
(primary nucleotide) Rt/7 £ J KEHf:: 

C r y 1 I©8S 

C r y X I©MWHT©a*?t=fTfcnfc a 10(tg©pUCl 
9 J C 9 1 a*Xb a I TftHtU tt*S** T 4# y / 5— 
^T¥itfcLfc. Bam HI K >*- CN. E. Biolabs. 
Beverl y , ' MA) * pUC 1 9 J C 9 1 a Kft«?ff*tta*U 
NACS>ft^;-*3A (BRL, Ga i thersburg. 

md) *««a»=j:oa«©y ■e©*ts E >£*tfc 

cDNAfcEco RIRtfBam H iTPlWirMLfc. COffilt 
^l^SeaPlaqu ett»A7ffcJ-xy^*aOT*»*»-r 
Cry J_ I (i£»5e5t©7 i 3 - 

ATGHfe3K^3'OBa<:6t^f^> (Hi s6) *a- KT 
*EWt^*» E c o R I x > K* ^ U7- tfftflpa 

8Btt*<e!< J:^l-»iE*n, aS(=ffl<b**ift:IESl^? ^— pET- 
1 I d (Kovigen, Madison, W! : Jamie I et 
a 1 . C19S0)J. Virol. 6_4: 3 9 6 3-3 9 6 6) * 
izWAKt&mbtz* <P9S0*2<OZc o R I AVKS * 1/7 



— tf«H«tt(4* »*f*C 1 a IR^Hind I I Ix>K7? 
1^7— tfM»ffltti*l=Ec o Riac?Hind I Mifflin 
flHbKJ:9fcfcj!M;»B*U a^Gfc 0 t^^-7> CH i 

s,) mntt* N i (Ho c h u ] i et al. 

(1987) J . Chromatog. 4 1 I : 1 7 7 - 1 8 4 ; 
Hochuli et al. (1688) Bio/Tech, 6 : 
1 3 2 1-1 3 2 5) ±g>tt*ttx.g£g ( C r y j_ I) ©77* 

— tf*3-.Kr.*aW©t9i:>(' V7u tf/U- 5-D-^^-tf5^r-e 

?;'/K(iptg) -R^Pt-^-tirt^?^; K*P9a 

r«^»B (Escherichia col i)ttBL21-DS3 
*^KIr»U^: e I PTGtfl!i^BI»i:J:9«OT7*';y7-tf 
*<5fe^4n, -t*X[ST77*a*-^-**T6 p ET- 1 1 dCfctf* 
H^JliSirfflWI^fCfti. ^o-^pET- 1 1 d AHRh 
is,JC9la. dl*, CP- 14 (EW*^: 1 1) tffl^ft^f 
^v'EyjftJt (Sanger e t a 1. R±) izj:0, SSOt 

fc. >D->pET-l 1 d AHRh i s.J C9 1 a. d©»Sl6* 
tttfflt^ 7>t->iJ> (2 0 0^g/nl ) *£tfoOm lOM 
(Brain Heart Infusion Media. D i f c 
o) CftflU A,„=l,0 4T-«fU *£DttI PTC (ImM, * 
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in;»i;*i6s a^iao^b? Mtu 50mMH;*HC 1, ph 

6.8* 2mM EDTA, 1WSDS, l%&-jtb*7Yx.9J- 
;W 1 OK^V -fro-/U. 0. 2 5K7o*7W-W- (S t u 
dler et a].. (1990) Methods in Enz 
ymology 15 5 : 6 0-89) »-C5#ra^U? YtMitt* 

Sambrook et a T. BLtCttttS 4 0 *i 1 ©H9<f-fe-* 
— ftfeSDS-PAGEy;v_h©ri3 8 k 

Cry J_ Km^CS»/<?f' JT^^O 

■sa^-t- KRcfT'f^i K*£4ttw<*f >; 7*^013*3 *r-tr- 

h *£A,£, 

IdAHRh 1 s i J C 9 1 a. d^o-^«r % *§ 

t KW2m 1 ®*&»><?-?'J7*8i3IBia£WU Bt***tfc (WAt/ 
200// g/m 1 07>tf>U ^*£t; LB«*fe (Ci bco-BRL, 
Gaithertburg. MD) *©1. 5 K7*yn-*fc£Lr6« 
Me (1 0 0 x 1 5 mm) ±i:»tt<:«« U lt9ER£WtT«f* 
S-tt, *©»T>fcr->y > C2 OOtf/m 1 ) *Stf9 L©tt**&ife 
(Brain Heart Infusion media, D i f c 
o) «*£A.».*1. 0£tt4*?J&WU I 

PTGfctlO* ImM) „ £ £ir 2W t l&«*S£WLfc„ 

(7. 930x8, 1 0 ici'J^^^UT^tiiiKU, 9 0m 
I ©6M^7-y>-HC K 0.1M Na,HPO«, pH8.0*T 



^^¥6-508H94 (16) 

l^WJStKfi^TSJWL/:. «^(li-00t)xj, 10^ 4*C) 
<-J:5*«tt«!>S*»*Lfc. KOpH* pH8. OtCttBL 

6M<on-i?>HCls 1 0 0mMONa»HPO«. pHB.OT? 
ffitltSOm 1 ©i*'r/l>NTA7#o-A*9A (Q i a g e n) 

MONa.HPO,, lOmMOHJX-HCU pH8.0* *©Sfc8 
MOf UTs 1 0 OniMONaiHPOix pH8.-(K a^*8tt:8M 
©!)U7, 1 0 OmMOBm*- h 'JOi*. 1 OmMO h y X-HC U 
pH6. 3THi:ft#Ufc. aiStt^AnoS 0. 05£tt* 

Jt_C£Z 1 Hi, 8MO'?l'7, lOOmMOftit 
rh'JOU^ 10mMc5h>jx.-HC], p H 4. 5 *fl^Tig« U 
10mlO7'J3-riU-C*»/io fttB»oa6H«Sli. A,„& 

>; a- f-*S amb r o o k et a I. B±O^Sli:ttls SDS 

*U}©9 L©fit*U C p ET - Hi, ?--7i/-7*/V-»feS DS - 
PAGEyjKOfVi^ h/HJ-CShimadsu Flying 
Spot Scanner. Shimadzu Scientific 

Instruments. Inc. , Braintree. MA) i: 
J:Q3>gbT30mgg) Cry ± I *«j7 8K©ttSrC#*fc. El 
«C:LT:HMU*:JB2©9L©ti*K J CpET-2f*4 lmg^Cj. 
_y_ J_ r*^7 7«<Ott*-C^il/;. 



Cry i I -fe7Ett*gaijR£ffl^fcB*fe7ER7U>M*-Jft»0 

3Rmiiii#«f«*a (pbmc) *D^;njft©EB«ftStt^u 

Ea^TEtSmHtaMAST&tf&Jfr* hTMft©B*#7Et&7 
^-A^4O60ml(5*M©y ^<HE55«*SHfi (LSM) &&\Z 
J:0«63lvfc. (RPMI-1 6 4 0, 2mM L-ffrfi 

>, 1 0 0 U/m 1 ^-V'J >/X hl/r hT-f 5xlO'*M2 
- 1 fo-h-f J -/K Rf/ 5 K t V A Bi£if**?itB L 

fclOmM HEPES) 0^«*5**02 X 10'PBL/m It 
2 0 *c g/m I ©fflflttli«M3nfc*#©C_r_y_ J_ I (BE2©3 
o©'<^ KK«ffl©3-P©/<>K**tftt*7 5«) tJ8i». flDSSK 

gMKfrfflflU Cry 1 1 EJtttT Lfc. C ©«5®Jfe 

TfCftfcLfc. £S»IS*LSM«>1=J:?)«MU 5 
t h I L-2/m I ao f 5*tt©tt*IM.t h I L - 4 
/m 1 *«J£Lfc5E£iStt«P*. «tt*<<»I*^U VKfcStf-f , 

1 I (r Cry ± I ) , ttfi! Lfc**©C_r_y_ 1 I Xliffl* 
fi^Amb a I." 1 CrAmb a I. 1) rrfl-f * TJBIS*MI© 

*X(*Ht©9 xJU$Q20Qtt 1 tOSfE^iSitfe^T 2 x 1 O'Ofcjttt 



BV) -^K&SlBtBia CTEOaOCUfi) (2 5, 0 0 0RADS 
-Of WttEW) ©#gTT 2 - 5 0 g g/m 1 © r C r y 1 L 
ffgl/fc»»<D C r y X IXttrAmb a I. l*fliw 2- 
4 BWWRiSLfc, ft«-T >+*^- J /a>li3Bt*«CcW^ 
$tl/:o *0**^*>UI=1 »C i©r«;^^A<tf-5yvtl6- 
2 0 5*W5*fc B J»A * hfc * ❖ > h ^ >^ f - > b vttttCfc 

Jt C ry ± U «fibfc**OCrjr J_ I fcCFfl***. Am b 

12CDft*(J, .t*#^9 9 9^ffi*ttiC_r_Z. 1 i ay«s4n 
fc**©C_rx J. n-R<iC«r*zWtt*»jl.Ainb- a I. 1 
K:CSUll'Cc:frBLTl»6, cnii Cry 1 I TfitSxtf h 
-^C©«JE*7U^*-»*fr40T«ISI=J: 0B**tl, r Cr 

(EBV) -JSKCttBHreesMg! 

^- KD^^EBV-^5T1£»fl3Ja**2 5, 00 ORa d1?T-» 

*»4UTt)ffl^&n*. in^©EBV-JB1tetteJ£*(i, 12x 
7 SmmO^'viyntr^^AffiF a I con;^?y4-ty^a-^ 
(Bee ton Dickinson LAbsware, Linco 
In Park. N J ) <*>T 3 7 ^CiZT 6 Ug/m!0«r./W# 
-;ui 2 - i 'J ^x- H 3-7-b^- h ( PMA) ©S^TTlm 1 
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OB-S9/8M8 rmosc tlSJfc* CATCC CRLl 6 1 2, 
American Type Culture Collection, 
Rockv i I 1 e. MD) TttBWIfl Ofcftifitffl^T S x 1 0*0 

PBL**f ht**c *©ac *i£©isjs 

OR PM 1-1640 2 5 * lOWm 1 KftflU Bi:& 

**3ni-i<tt&$ft£*T*¥ffi*&*7'u- r$>©2 0 0 w 1 ©7 

3-h<tu-c««u^ 0 *©», *8£8*<tt:£*n*4T*n$*j:!> 

Xttfl|7 

£gt$7Etft7U^y>£lT© C ry X I 

ESEEL 1 S A%$f<om$, B*#7EttlCMr*Brtttt7Ett!tatif (S 
PE) XW««Lfc**OC_r_y_ X I (SfiRE«i: J: 9 ttflt 
9 0«i:x»ff) ©^rn****;n;flsffiL,„ cft£©ttf8^© t h 
1 gEttfl£Ott#*»tfUfc. H*8TE«MAST©»jA*<2. 5*** 
rt*9*©l 5A©«#*fc©#«E»©lto»*£t,\ r-*aftfcfc h 
Ifll«Rcr2-30flrMOiI[iKK*4tCO#«-Cifcttl/fc. E15(±C*i£ 
© 2^©J£0K*©lg*©KJett©tt**iST. ttftft^ttfl'^ - 
SfttfttW*<SPE CBS a) -CA-sT tX««M**ite**<DC - r_^ 
X I CBB5 b) ■e*- 9 Tt>#W(=W«lU*Cl^*. 

«*rt#t?r©ii&, E L I S A9xJW=B*&7Et»S P E£&?HL, 



¥6-508994 (17) 

TTV^-*fO I gEfS££S!JEUfc„ Cfl*©#*ft;:fctf *7W 
g E©#ttS*ttl 5A©M*'s>7 , -A'SftfcflLft (PHP 
£I2T) JtiiE*#MAST©»ja*<2. 5 X«*nJ:-9 *©***£ 

«KS*tfc**OC_rx i IS>»*tt»S£*sa 

*B*ftre»sPEatf*Ma<o7i/A'y>tti&i[* <tf< trars PEt 

B6l*7-***vfct Mfa«£ffl(^fcB*ttEL.I SA©B 

*©^9 7*«r, B*e?tttsPE*irffsrs*eK«>Mnt«i 

»AlCfct»TI*«Sftfc**© C r y J_ I *Dtfl7 0«*tv* c 

antra. ft©«*iii*nwB*»ctt*ff*r^ «*r*»tt*©s 

7U/U*-g*Sf*J© I g E«¥©gfin©rtaEfcb-t: «•«*©«*!=» 

X I tffi^TS PE*MOtt*©B«?T->fc. **iiB*#?EtfS 
PECttLTBfcifMHtfcStfcr** B*£7E»S P £^© 7 A© 
a«©*ft-fft© I gEtt^li, *S*#ifc**0£rjr X 1 

fe.g.#©*ftfeU I g E ©fElCtttf Cry X t»©*<iT* 

emt c r y x i i < B*^rE»©«7u/wy^?a5t^?a 



flf©5Ht (Yasueda et a).. ( 1 9 8 8) E±) *£ft 

g?£»TvM-**i6»&fl)i gE©ftttaeK^©src;tt<i. cm 
6©aeK* < SEte$nT^6«tjK«i=fiTr*e ::©&«©##©#£ 

©1-oliiMttfcEL I S Ai:«fc£:*&T**K *©»AB*ttHiiB 

s p e x was m d t t ©#£T-c*r.»r * c 1 1= a 9 sett o 

fcJEfeB*fe7E»S P ET*« e Ch**©8fc7 V^»a#©JbBt 
ffi^TI gEBAKKttCBBUTB-c*. B8 a tt 7 o©<tn**i©fo 
BKfttac^fcSPE-NOiftattfrAffWr. E8birfc^T\ tttt 
SP E*J8l*fctt$©ttJtl*, w©&K©at©£fEfe6<8#i::fiTT* 
EL I S A<7*A"v©C_r_y_ J. I S^Sfi* 

R£T*fc»<c* Amb a i &i i 5ajr©«ac:*tr 

'J ? u~±MXMmtm^X C r y J_ ■ 'I Ufc. :ri6©26 
gtt Cry ± I 4W*©E«©ra— tt -©ttJfil 

»*SBKic;tttt*iftiii»tL-cac^it*<-p**. ;**© 

r-*(4S PE©ffig©SU I gEElCtt*<BI*i:ftton*Ci:*Sr. 

I gEEJCtt&CFfc** * >fittfc#tfr 

7*7*31**1* *©ftfll82*ttfc <*»W5Cl2«©a9) 
SSfrg;t C r y X ISeg (r Cry i I) *I|ESl6tti: 
HOtjs^ ;cDttidi:afliinfc*«i«*tt»MEL i sax* 

0. 3x/UCffi»B<. C r y X I *J6*U ****=^# I g Eft 
fctaffL-fc. 0 9 (±C ©H?5E L I C©x- 
^©«i:*iT«»B— ©BttOffl^lix 'J?5-t^-Amb 



a UI 1 (Rabbi t anti-Amb a I&IU& 
P C r y X T <tS£JISlCr*Amb a IK** LrTBfiShfc* 

j ? D-t^Tfesc b f 2© 2-?©«*titaar^^©ffl^r ft * 0 

C©SttlIJ:pW'*fc-r^T©tt**<a»tM. C r y . J 1 £© I g 
EKJCtt^^tt^^fco 

fi*»JtC_rjr X I ^©1 gESCttiW^Sfctti-afflSnf: 
tt©^trtt(lBBEL I SATfc^fc, C©0«r©S«[35£a3nfc!«:- 
c©»*«CBF2*ffliN Jtffiicfif^$-ir. te©*fcrh-:r3l!fc 

1) **;U=MAbCBF2*tt*>U 2) ttlBtXfiPBS (lB©ft 
©*»ttT) ttQ^ tt**ftfcMAbi©#B«BSft««J:9« 
H*** 3) flWMfifctt- Amb a I & I I (B 1 0 b ) JUt b Y 
7U^-ftjM« .(Bl 0 b) *»aja«riLTfiai. 4) tt#*S^© 
«ttfJ*S?«1-5C t-C**; B91 0 aRCFl 0 bticn^O^OttJR 
«/?7T**. I gE»«r©*^ r-A'SFnfct htfBB (1 5**) 
*J|t'fc, :h &©»»*> ^©Hfttii, c©»#fSirj:»? t K7WWT 
-feUEOr Cry X I ^©«*tttttt£l*** nc*-,fc fc^ 
Bl 0 bJC^**i*«*!lt*tt^ffittiCJ;9a 
^$n-Sa5, r C r y X I fi*ta*#l*. r Cry X I 
I gEtt*©3ctD(*ft*<tttX*ift©HIRa*tt*<«^fc»^ 

B© I g E3&*«ttCxz X I iKCT#ttc>^i6Ta*3»5* 
RA ST, fi^EL F SARCfCxX^^/Dy HF-^ t r C r y 
X I^©fc*ttfc I g-EKi6tt***«:i* Cf-*lia*UTi*tt 
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BggTEtftSPE; WM8nfc**0 C r.y j_ I Rff r C rjy 

I ©f *K«tfE*Itttt t S Vtttt*<*«it-Ojft:i. 5 0 * g/m 
1 ©ftffiufSO.&T&Se r C r y j. ' I KjsftCCttflKMl/C^ 
»tt2-3<0»Wtt, 1) #m:«i»«fr©tt-Cix. 1 1 r * E 

Cry ± I (/^of^W) XIHSTliBIB 

» (fll*.tfCHO> fc h&cf-y^X) c*iht?7tC »9fc 
i: 1 gE^ATaS r Cry X 1 



iS«¥6-508a94 (18) 



E W ft 

E*i#^ : 1 
E?)©S* : 1 3 3 7 
E7'J0£2 : fcSS 

fi?]Oia: cDNA to mRNA 

:;^M'Jr yt>J!-A (Cryptomer i 4 j 
a p o n i c a ) 
Efli©** 
***«-*-fE* : CDS 

: 66. . 1 1 87 

E?i|0^» 

»a*3E-*"!5^ :mat_peptide 

ff4tt«: 12 9. . 1187 
EW 

AC7CAA7C7C C7CATAATCA 7ACCATACCC C 7 AT AC AAA G AAATTCTACA CTCTCC7ACC 

ATS CAT TCC CCT TCC 7TA CTA CCA TTA CTC CTT TTC TCT TTT 
m«c Asp t«r Pro Cyo l*v v»l Al* Lsu L«w vai p.is Ssr Phs 
•21 -20 -15 -10 

CTA ATT CCA TC? TCC TTT TCT CAT AAT CCC ATA CAC ACS ZZZ TCC AC A 
vei Us ciy Scr Cys ?n« Ssr Asp Asn Pro II « Asp Ssr Cys Trp Ary 



CCA CAC TCA AAC TCC CCC CAA AAT AC A ATS AAC CTC CCA CAT TCT CCA 
Cly as? S«r Asn Trp Aid cin Asn Ar; K«i Ly* Leu Aia Asp Cys Al* 
30 15 20 25 



CTC CCC TTC CCA ACC TCC ACC ATC CCA CCC AAC CCA CCA CAT CTT -«T 
v*l ciy Phs cly Ssr ssr Thr hse Cly Ciy Ly* Cly Cly Asp Lsu Tyr 
30 35 «° 

ACC CTC ACS AAC TCA CAT CAC CAC CCT CTC AAT CCT CCA CCA CCA ACT 

Thr vai Thr Asn ssr Asp Asp Asp Pro v*l Asn Pro Als Pro Cly Thr 
<5 50 S5 

CTC CCC TAT CCA CCA ACC CCA CAT ACS CCC CTC TCC ATA ATT TTC ACT 
Liu Aro Tyr Cly Ala Thr Arc Asp ato Pre Lsu Trp lis lis Ph« Ssr 
SO 55 *0 

CCC AAT ATC AATtATA AAC CTC AAA ATC CCT ATC TAC ATT CCT CSC TAT 
Cly Asn k*k Asn :i* -y« w«u i,ys Mst Pro ««t Tys II* Ai* Cly Tyr 
"5 B9 =5 

AAC ACT TTT CAT CCC ACS CSA CCA CAA CTT TAT ATT CCC AAT CCC CCT 
Lys Thr Ph« Asp Cly Aro Cly Al* Gin v*l T/r II* CI/ Asn ciy c!y 



CCC TCT CTC TTT ATC AAC ACA CTT ACC AAT CTT ATC ATA CAC CCT TTC 
2ro Cys v*l ph% Us Lys Ar? v«,i c * r Xsn V«J :is n« His Cly L«u 

110 11$ 120 



AT ST* TTC ATA AAC 
isn Vti L«'j lis Asn 



TAT CTC TAC CSC TCT ACT ACT ACT CTT TTC CCC 

T/r t«u Tj'r Cly Cys ssr Thr t*r v*l L*u Cly 

12S 130 us 

CAC ACT TTT CCC CTC CAC CCT CTT CAT CCT CAC CAT CCC CAT CCT CTT 

clu ssr Ph« Cly v«l Clu Pro V*l His Pro Cln Asp Cly Asp Ais Liu 
lto i<s 150 

ACT CTC CCC ACT CCT ACA AAT ATT TCC ATT CAT CAT AAT TCT TTC TCC 

Thr b«u Arc Thr Al* Tbr Asn lis Trp lis Asp His A*n Ssr Phs ««r 
1S5 liO 1*5 

AAT TCT TCT CAT CCT CTC CTC CAT CTC ACT CTT ACT TCC ACT CCA CTT 

Asn Ssr Ssr Asp Cly Lsu vsL Asp Vsi Thr l«u Thr &sr mr Cly v*l 
170 J75 180 1** 

ACT ATT TCA AAC AAT CTT TTT TTC AAC CAT CAT AAA CTC ATC TTC TTA 

Thr lis t*r Asn Asn Lsu Phs Phs Asn His Hit Lys v*l K«t Lsu Lsu 
190 US 200 

CCC CAT CAT CAT CCA TAT ACT CAT CAC AAA TCC ATC AAC CTC ACA CTC 

Cly Hi* As? Atp Ala Tyr s«r Asp Asp Lys Ssr Hst Lys vsl TJir y«l 

SOS 210 21$ 

CCC TTC AAT CAA TTT CCA CCT AAC TCT CCA CAA ACA ATC CCC ACC CCA 

Al* Phs Asn Cln Phs Cly Pro Asn cys ciy cln ax? Kst Pro Arc Al* 
220 22* 230 

CCA TAT CCA CTT CTA CAT CTT CCA AAC AAT AAT TAT CAC CCA TCC ACT 

Arp Tyr Cly Lsu v*l His V«l Al*. Asn Asn Am Tyr As? Pro Trp Thr 
235 240 24$ 

ATA TAT CCA ATT CCT CCC ACT TCA AAT CCA ACC ATT CTA ACT CAA CCC 

31* Tyr Al* ii« ciy Cly 5sr s«r Asn Pro ms IU Lsu c * u t^X 
2*0 255 2(0 »* 
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UT ACT TTC ACT CCA CCA AAT CAC 
Asn Sar Ph* Thr Al* ?ro Asn Clu 

210 


xcc 


TAC 


AAC 
Lift 


AAC CAA 


CTA 


ACC 
210 


ATA 
11* 


»11 


CCT ATT CCA TCC AAA ACA TCA TCA 
Arg lie Cly Cys Lys Thr C41 £«? 
2SS 


TCT 
290 


TCT 


TCA 


AAT T55 


CTC 

v«l 
295 


TCC 
Trp 


CAA 
Cln 


1018 


TCT ACA CAA CAT CTT TTT TAT AAT 
Sar Thr CJn Asp v«l Tyr Asn 
300 JOS 


CCA 
Cly 


CCT 
Al* 


TAT 
Tyr 


TTT CTA 
Pha v»i 

no 


TCA 
Sar 


TCA 
Sir 


CSC 

Cly 


ion 


AAA TAT CAA CSC OCT AAT ATA 7 AC 
Lys Tyr Clu Cly Cly Asn lit Tyr 
315 330 


ACA 
TTiZ 


AAC 

Ly* 


AAA 

Lys 


CAA CCT 
ClU Al* 
525 


TTC 
Ph* 


AA7 

Am 


CTT 
V*l 


111S 


CAS AAT CM AAT CCA ACT CCT CAA 
civ Am Cly A*n Ala Thr ?ro Cln 
i30 325 


TTC 


ACA 
Thr 


aaa 

34C 


AAT CCT 

r.tTi- All 


CCC CTT 

Cly Vai 


TTA 
Leu 

3*5 


nil 



Thr Cys Sar Lay Mr Lys Arc Cys 

ISO 

7ATT7AVAT? A^CATCAA-A ACAAAA7A7A 1 
AATAAAAATC TA7TTTT7AC TATTAAAAA^ i 



TCT TCATCATCCA TA7ATTCTAS CATCTTCTAC 



•TT c;.t:c=a:c= -ac— ctaca ; : :■ t 



E7iJ»# : 2 

: 3 7 4 
ew©b : T £ J » 

E*i©*a: ae« 

EH 



«at A*? str ?ro Cys Lau val Al* Lau Lau Vtl Pha sar Pha v*l :;• 

-2; -:o -15 -10 

Cly Sir Cys Pha £»r Aip Asn Pro Ila Asp Sar cyt Trp Arg Cly Asp 

-$ 1 $ 10 

Sar Mn Trp Al* Cln Asn Arc Mat Lys Lau Al* up Cy> Mb v*l cly 

IS 20 25 

Pha Cly Sir Str Thr Hec cly Cly Lys Cly Cly Aip t-*u Tyr Thr V4I 

30 35 to 

Thr Am U: Asp Asp Asp ?ro v*i Asa Pro Al* P« Cly Thr t«u Arg 

<S SO 55 

Tyr Cly Ala Tf.z Arg Asp Arc Pro Lay Trp Ila 11a Phs 5«r Cly Asn 

<0 £5 10 "S 

Mac Am ll« Lyt Lau Lys Hat Pro Hat Tyr lla Al* Cly Tyr Lys Thr 

so es so 

Pha Asp Cly A.-g Cly a1« cln val Tyr Ila Cly Asn Cly C3y Pro Cys 



V*l Pha Ha Lys Arg V*l Bar Asn v.i ila 11a His Cly L*U Tyr L«u 1 

110 1!5 120 

Tyr Cly Cys Car Thr Sar v*l l*u Cly Asn v*l L«u Ila Atn clu sar 

115 130 135 

Pha Cly v*l clu Pro va.1 His Pro Cln Atp Cly As? Al* Lau Tnr L*u 
140 1*5 ISO 155 

Are Thr Al* Thr Asn Trp 11* Asp Kis Asn sar Pha s«r Asn sar 

1« ii! 1'0 

sar Aip Cly Lau V*l Atp v*l Thr Law Thr Sar Thr Cly V*l Thr ":i* 
iso in 



Asn Cln ?h* Cly fro Am Cys 21/ Clf< Arj Hat Pro Arc nl« Ar; T;.r 

::o :ss 1-30 ::s 

Cly Law Vel Hit v*l Ala A«n Asn Asn Tyr Asp Pro Trp Thr Ma Tyr 

2(0 2«S 250 



E?U©fi* : 1 7 
EFOOfi ; mfe 

CAYAAYCCNA THCAYWS 



Clft Asp val ph« Tyr Am Cly Ala Tyr Pha v*i s*r set Cly tyt T*/r 

100 90S 210 315 

Clu Cly Cly Asn Ila Tyr Thr Lys Lys Clu Ala 7ha Asn val clu Am 

320 325 330 



EWOftS : 2 5 

EF'ios : mm 

CCGAATTCAA YTGGGCNCAR AAYSG 



EW« : 5 
EytjO&S : 2 3 
ENOS : t£K 
W©»: 1*IJ[ 

4**earE"9- :modiMed base 
: 1 5 
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ffiOfllW : o d b a s e * i 
EJ'I 

CTCCAGCCRT TYTCNACRTT SAA 

E*i*«* : 6 
E?]©fi$ : 2 0 
E?J©21 : ftfi 
: 1**1 

EWO** 

ft&£SE*t£^ :modified base 
Sfcfcil : 6 

ft® HUB : ✓'ffi o d b a s e = i 
EH 

TTCATNCKRT TYTGNCCCCA 

E*JS* : 7 
E?<IO*£ : 2 5 
EWOS : ftfi* 
0t<O# : l*tt 

EW 

CCTGCAGCKR TTYTGNGCCC AARTT 



E*i** : 1 1 
EW«** : 1 7 
E?j®&! : fcK 
ttOtf: 1*0| 
he lit pi?- : i£il(^ 
E*J 

GC A ATCTACA TAGGCAT 

E?1S* : 1 2 
E*if©£$ : 1 8 

e?i!©s : mat 

ttOS: l*«t 
EM 

T C C A ATT C T T CTGATGGT 

EPJS^ : 1 3 

: 1 8 

*fi<DSt: l*tt 
EW 

TTTTGTCAAT TCAGGAGT 
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EMM : 8 
E?iJ4>fiS : 1 8 
EPJCSi : tfBf 
1*0| 

ATGGATTCCC CTTGCTTA 

EWM : 9 

E7'JC5$ : 2 6 
E?[J<3£! : $£ 
tfi©»: 1**1 
hoj«o : lEIAt^ 
E?'J 

GGGAATTCGA TAATCCCATA GACAGC 

E*J** : 1 0 
E*J2>£* : 1 7 
E?'J©E : fttt 
flioa: 1**1 
h oifios;- : ttttttt 

ATGCCTATCT ACATTCC 



EW« : 1 4 
EH©** ; 3 0 
E?tJ©g2 : «[» 
««»: 1*01 
ho>lloy- : statt 
EW 

CCTGCAGAAG CTTCATCAAC A A C GTTT A G A 

EFU*^ : 1 5 
ETO£$ ; 1 9 
EW©fi : 
«©»: l*tt 
hoiKoiJ- : X*[$ 
E*J 

tagcaactc actcgaact 

EW#* : 1 6 

EFJOfi$ : 1 7 
E?1©§[ : 

l*tt 
h D#oi>- : B0Uft 
EW 

TAGCTC7CAT TTGGTGC 



: 1 7 
EF'J£fio : 1 8 
EWDB : &K 

a^a : 1*0 

EM 

TATGCAATTG GTGCCAGT 

BWM: 18 
Eyrj©fi$ : 2 0 
Efl^S: 7;;B 

Eyijoasa : K 

: 2 >J7 h> U7 i> + (C r y p t om e r i a J 

a p o n i c a) 
EWDWft 

©K^arlc^ :Modified-site 
ffSffi* : 7 

flfeCD1*a : E« '7ttfl7 i > BUS e Cys. ThrXIJHi 
s ' 
E?|J 



8^¥B-508994 (21) 

A*p A.sn Pro 3;« A»p S*r X** Trp «ra Civ At? Str Ain Trp Ale G!r> 
1 S 10 :5 

Ala Are K.*i Lys 

:o 

E**#^ : 1 9 
EWftS : 1 6 
E?1©B : 7 i J B 

EFu^aa : k 
eat 

fttti^'J^MSIT <C r y p t ome r i & J 

apcnica) 
EW 

Clu Ala PhB Asn V*I Giu Am Ciy Am Al* Tftr ?to Gin L«g Thr Ly» 
1 S 10 IS 

&n&s : 2 0 
EFUfcfiS : 3 0 
E*J©S : 

ttO» : 1*« 
h * o -y - : KBf# 
EW 

GGGTCTAGAG GTACCCTCCG ATCGATCATT 



E*J#^ : 2 1 
EniOft* ; 2 0 
EJIOB : tt» 

EP1 

GGGTCTAGAG GTACCGTCCG 

E?C#^ : 2 2 
ETOftS : 1 3 
Eft|®B : 

1*U 
Mo^- : iBMf« 

EJU 

AATGATCGAT GCT 

E^IS^ : 2 3 
EM®££ : 2 1 
EW®B : tfttt 
tf©tt : 1 *tf 

EM 

GGAATTCTCT ACACTGCAGC T 



E*J#* : 2 4 

Eyjoas : 3 5 
ew©b : &s 

EW 

GGAATTCTCT AGACTGCAGG TTTTTTTTTT 
TTTTT 

f£Wtt : 2 S 
E?l!©£3 : 5 
EWOB :T;/E 

Ewoaa^r^K 

: v> A-^Ot/X flf;^T^ (Juniperus sab 
i no i d e s) 
E?<l 

Atp Asn Pro Me Asp 
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nil ¥6-508394 (22) 




3 I -AGTCAATCTG CTCATAATCA TAGCATAGCC GTATAflAAAG <¥¥2TTCTACfl CTCTGCTfiCC 60 

AAAAA ATG GAT TCC CTT TGC TTA OTA QCA TTA CTO GTT TTC TCT TTT 107 
net Asp S*r Pro Cy* Lau W*l Alt Lau L*u V*l Ph» 9*- Pn* 
-21 -20 -IS -lO 

GTA ATT GGA TCT TOC TTT TCT GAT AAT CSC ATA GAC AGE TQC 700 ASA 115 
v*t U* Olv S*r Cv» Pm Sar A*o Am Pro II* a«b tor Cy* Trp Arg 
-S 19 

G3A GAC TCA AAC TGG OCC CAA AAT ASA ATG AAG CTC GCA GAT TQT GCA 203 
Gly Asp Sar Am Trp 41* Gin A*n Arg rat Ly* L*j All Asp Cy* All 
10 13 20 23 

GTO GGC TTC B3A «OC TCC ACC ATG QQA OOC AAJJ OQA QQA OAT CTT TAT 231 
v*l Gly p n* Gly tor Sar Thr n»t Gly Slv Ly* Gly 01/ A*p Lau Tyr 
30 33 40 

AC3 GTC ACS AAC TCA GAT QAC GAC OCT OTQ AAT CCT OCA CCA GGA ACT 399 
Thr v«l Thr Am tor Asp A*d a*p Pro v*l Am Pro Ala Pro Gly Thr 
*5 » 33 

CTG COC TAT GGA GCA ACC C5A GAT AQG CCC CTG TGG ATA ATT TTC AST 347 
Leu Arg Tyr Gly «U Thr Arg Asp Arc pro Lai Trp 11* II* Ptm tor 
60 63 70 

S30 AAT ATG AAT ATA AA3 CTC AAA ATS CCT ATG TAC ATT QCT GGG TAT 393 
Gly 6mn hat Am IU Ly* L«u Ly» rmx Pro r»t Tyr 1 )• Ala Oly Tyr 
73 80 B3 

AAG ACT TTT GAT OOC ABO GBA GCA CAA CTT TAT ATT GGC AAT GGC GOT 443 
Ly* Thr Pha Asp Oly Arg Sly «U Sin V/*l Tyr ] 1* Gly Am Sly Sly 
90 93 100 103 

CCC TOT GTG TTT ATC AAG AGO GTT AQC AAT GTT ATC ATA CAC GOT TTO 491 
Pro Cy* V*l Pt-» He Ly* Arg V*l tor Am u*l 11* II* Him Olv 
110 113 130 

TAT CTB TAC GOC TOT AQT ACT AST OTT TTG GSQ AAT GTT TTG ATA AAC 539 
Tyr Lmj Tyr Olv Cy* Sw Thr Sr V*l Lau Gly Am v*l Liu II* Am 
123 130 133 

OAS AOT TTT GOG OTG QAO CCT GTT CAT OCT CAO GAT OOC OAT OCT CTT 567 
Glu tor Pha Gly V*l Qiu Pro V*l Hi* Pro Gin tmo Gly A«o Al« L*u 
140 1*3 130 

ACT CTG CSC ACT OCT ACA AAT ATT TOG ATT OAT CAT AAT TCT TTC TCC 633 
Try Lau Arg Thr Alt Thr Am II* Trp II* A*p Kl* Am Sar Pn» S»r 

153 160 163 



SA^ GOT CTO GTC OAT GTC ACT CTT ACT TOG ACT QQA GTT 
(V, fitr Str flw Gly Hu W*l Aap W*i Thr Lau Thr Bar Thr Bly V.l 
J 70 173 180 I8S 

ACT ATT TCA AAC AAT CTT TTT TTC AAC CAT CAT AAA 0T3 ATS TTG TTA 
Thr II* S*r Am Am L*u Ph* Pm Am Hi* HI* Ly* V*l r*t Lau Lau 
190 193 200 

GGG CAT GAT OAT GCA TAT AST OAT GAC AAA TCC ATB AAG GTO ACA STS 
Gly Hi* Asp A» D AU Tyr 5*r Amp A*p Uy* tor r*t Ly* V*l Thr V*l 
203 21S 

GCG TTC AAT CAA TTT QQA CCT AAC TOT GGA CAA ASA ATG CCC ASS GCA 
Al» Ph» Am Gin Ph* 8ly Pr© Am Cy» Oly Bin Arg rtrt Pro Aro AU 
220 233 230 

CGA TAT QGA CTT OTA CAT GTT OCA AAC AAT AAT TAT G*C CCA TGG ACT 
Arg Tyr Gly Lau V*l His V 4 1 AU Am Am Am Tyr A«p Pro Trp Tnr 
233 240 245 

ATA TAT OCA ATT GOT GGS AST TCA AAT CCA ACC ATT CTA AST GAA GOO 
II* Tyr AU II. Gly Oly far tor Am Pro Thr u» Uu Glu Oly 
3,0 .233 260 263 

GCA CCA AAT SAG AGC TAC AAG AAG CAA GTA ACC ATA 
Am S*r Ph* Thr AU Pro Am Slu S*r Tyr Cy* Ly* Oln Val Thr IL» 



273 

COT ATT 03A TQC AAA ACA TCA TCA TCT TGT TCA AAT TGG GTG TQB CAA 1019 
Arg II* GJy Cyt Lyi Tv Er 6^ ftr Cy* tor Am Trp V#l Trp Sin 
2B5 290 299 

TCT ACA CAA GAT GTT TTT TAT AAT QQA OCT TAT TTT OTA TCA TCA SQQ 1067 
S*r Thr Oln Asp V«| Phi Tyr Am Sly AU Tyr Prm W*l S*r tor Gly 
300 303 310 

AAA TAT GAA GOO GST AAT ATA TAC ACA AAG AAA GAA OCT TTC AAT QTT IU3 
Ly* Tyr Qlu Oly Oly Am III Tyr Thr Ly* Ly* Glu AU Pr» Am V*l 
315 320 323 

GAS AAT GOG AAT GCA ACT CCT CAA TTG ACA AAA AAT OCT GGG GTT TTA U£3 
Olu Am Gly Am AU Thr Pre Gin L*u Thr Ly* Am AU Gly V»l Lau 
350 333 340 343 

ACA TGC TCT CTC TCT AAA COT TOT TTjATGATQCA TATATTCTAfl CATSTTBTAC 1217 
Thr Cy* tor Lau S*" Ly* Arg Cy* 
330 

TATCTAAATT AACATCAACA A3AAAATATA TCAT3ATGTA TATTOTTSTA TTGATCTCAA 1277 
AATAAAAATB TATCTTTTAC TATTAAAAAA PAAAATOATC GATC3GAC0S TACCTCTAOA-3- IJ37 
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